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Wavelengths and their classifications have been compiled for the spectra of the 
atom and all positive ions of sulfur (Z = 16). The selectiun::; uf data are ba::;ed on the 
compilations of energy levels by Martin, Zalubas, and Musgrove in 1990, with some 
updating from the more recent literature. Wavelengths (or wavenumbers) calcu
lated from the differences of the energy levels are given along with the observed 
values for all classified lines; these calculated wavelengths should in general be more 
accurate than the observed values wherever the two values differ significantly. Cal
culated wavelengths are also given for a number of lines that have not yet been ob
served, including some important forbidden transitions. The most complete data are 
given in separate tables for the different spectra. No limitation has been imposed on 
the wavelength range of the classified lines, except for the omission of x-ray transi
tions in the neutral atom. Two finding liSIS are also included, one for S I through S III 

and the other for S IV through S XVI. 

Key words: atomic energy levels: atomic ions: atomic spectra: atomic wavelengths: atomic wavenumbers: 
energy.level classifications; forbidden lines; infrared wavelengths; infrared wavenumbers; sulfur; 
ultraviolet wavelengths; wavelength tables; wavenumber tables. 
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1. Introduction 

The Atomic Energy Levels Data Center of the 
National Institute of Standards and Technology (NIST) 
publishes critical compilations of atomic energy levels, 
which have updated and extended the three volumes of 
Atomic Energy Levels by Charlotte Moore [1971]. Martin, 
Zalubas. and Hagan [1978] compiled energy-level data 
for spectra of the rare-earth elements lanthanum to 
lutetium (Z = 57 -71). New critical compilations of 
energy-level data have also been published for N a I - XI, 

Mg I - XII, Al I - XIII, Si I - XIV [Martin and Zalubas, 1981, 
1980, 1979, 1983, respectively), P I-XV, and S I-XVI 

[Martin, Zalubas, and Musgrove, 1985, 1990]. Compila
tions of the energy levels for all spectra of the iron-period 
clements potassium through nickel [Sugar and Corliss, 
1985] and for copper, krypton, and molybdenum [Sugar 
and Musgrove, 1990, 1991, 1988, resp.] have also ap
peared. 

©1993 by the U.S. Secretary of Commerce on behalf of the United 
States. This copyright is assigned to the American Institute of Physics 
and the American Chemical Society. 
Reprints available from ACS; see Reprints List at back of issue. 
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These new compilations review the literature and 
provide a basis for assembling a complete list of classified 
spectral lines for each stage of ionization. Recently NIST, 
in collaboration with the Japan Atomic Energy Research 
Institute, has compiJed wavelengths for high-ionization 
spectra of vanadium, chromium, iron, cobalt, nickel, 
copper, and molybdenum [Shirai et al., 1992b, 1993, 1990, 
1992a, 1987a, 1991, 1987b, resp.]. Wavelength compila
tions for all stages of ionization have been published 

J. Phys. Chern. Ref. Data, Vol. 22, No.2, 1993 



280 v. KAUFMAN AND W. C. MARTIN 

for scandium [Kaufman and Sugar, 1988] and magnesium 
and aluminum [Kaufman and Martin, 1991a, 1991b J. 

We have used the sulfur energy-levels compilations by 
Martin, Zalubas, and Musgrove [1990], supplemented by 
some more recent publications, in compiling the lists of 
classified lines given here. The energy levels were used to 
predict wavenumbers and wavelengths for comparison 
with the directly measured values. 

Wavelengths (or wavenumbers) calculated from the 
differences of the energy level~ are normally given along 
with the' obseIVed values for all classified lines. Unless 
otherwise noted, the calculated wavelengths should in gen
eral be more accurate than the observed values wherever the 
two values differ significantly. The upper energy levels for 
some transitions were rounded off to fewer signifit'ant 
figures than were given for the observed wavelengths, in 
order to represent the uncertainties of the data more re
alistically; any differences between such obseIVed wave
lengths and values calculated from the rounded-off 
energy levels are in general insignificant. In a few cases, 
reevaluations of particular energy levels, although 
needed on the basis of more recent measurements, have 
not yet been carried out. Also. in some cases. we tabu
late two or more experimentally resolved hyperfine-struc-

'ture components belonging to a single calculated 
transition. The greater accuracy or resolution of the per- ' 
tinent observed wavelengths is mentioned in such cases. 

The most complete data are given in sixteen separate 
tables, one for each spectrum (ionization stage). No lim
itation has been imposed on the wavelength range of the 
classified lines, except for the omission of x-ray transi
tions in the neutral atom. In addition to electric-dipole 
transitions, we have tabulated "forbidden" lines from 
magnetic-dipole, electric-quadrupole, and magnetic
quadrupole transitions. 

Some observed lines are classified as unresolved blends 
of two or more transitions. We list the calculated wave
length for each of the main components of such a blend 
or, in some cases, the calculated wavelength of the prob
able strongest component. 

Calculated wavelengths are given for a substantial 
number of lines that have not yet been observed, includ
ing both allowed and important forbidden transitions. 
The calculated wavelengths for (helium-like) S xv and 
(hydrogen-like) S XVI were derived from theoretically cal
culated levels, since their estimated accuracy is greater 
than the accuracy of levels based on the available mea
surements. We have significantly extended the wave
length tables for both of these spectra by including 
calculated wavelengths for a relatively large number of as 
yet unobserved lines. 

At the beginning of the table for each spectrum, 
we give the isoelectronic sequence, the ground 
state, and the ionization energy (the divisor 
8065.5410 ± 0.0024 cm-1/eV has been used to convert 
wavenumber values to eV units [Cohen and Taylor, 
1987]). A list of references is also given with each table. 

Our comments on the data and references are supplemen
tary to the infonnation given by Martin, Zalubas, and 
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Musgrove [1990]; this reference is hereafter abbreviated as 
"MZM90" and is omitted from the reference lists for the in
dividual tables. 

The following explanation of the tables is organized ac
cording to column headings. 

Mult. No. 
The multiplet numbers are those assigned by 
Moore [1950, 1959]. 

Relative Intensity 
The numbers are usually visual estimates related 
in some way to plate blackening. Some authors 
limit these estimates to a small range (e.g., 1 to 
10) while others reach into the 100,000's. Such 
numbers are useful within a small wavelength 
range and are meaningful only for comparing 
lines of a particular spectrum as taken from a 
particular reference. More meaningful relative 
intensities obtained with photoelectric or soHd
state detectors are given by some authors, espe
cially for observations in the infrared region. We 
have in some cases adjusted the intensities 
in particular regions to reduce apparent dis
crepancies between different observers, etc. 
Kelly [1987] adjusted the various intensity scales 
of the original observers to a normalized scale 
having a maximum intensity of 1000. For some 
spectra, we give Kelly's adjusted intensities for 
some or all of the lines below 2000 A. We use the 
following symbols to further characterize the 
lines: 

a observed in absorption 

bl blended with another line that may affect 
the wavelength and intensity 

B line or feature having large width 
due to autoionization broadening 

g transition involving a level of the ground 
term 

m masked by another line (no wavelength 
measurement) 

M1, M2, E2,... magnetic-dipole, magnetic
quadrupole, eJectric-quadrupole, ... tran
sition 

w wide, diffuse, hazy, etc. 

Wavelength and Wavenumber 
The lines are tabulated in order of increasing 
wavelengths, the vacuum wavelength being in
cluded in the data for every line. Depending on 
the wavelength region, one of three different 
wavelength or wavenumber entities is given with 
both the observed and calculated values included 
in the table. The observed and calculated vac
uum wavelengths are given for the region below 
2000 A.. The vacuum wavelengths given for classi-
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Levels 

fied lines in the region above 2000 A are nor
mally the calculated values. Both the observed 
and calculated wavelengths in standard air are 
given for the region 2000 -10 000 A. Observed 
and calculated vacuum wavenumbers, instead of 
air wavelengths, are given in the region longer 
than 10000 A (10000 A "'" 1000 nm - 1 ,...m). A 
question mark following a calculated wavelength 
indiCates that the energy-level classification of 
the line is questionable. We converted vacuum 
wavelengths or wavenumbers to wavelengths in 
air using the five-parameter formula of Peck and 
Reeder [1972] for the index of refraction of air. 

The numerical values of the two levels for the 
transition. The values of levels obtained from 
theoretical calculations are enclosed in brackets. 
A question mark following the upper level indi
cates that the classification is tentative. 

Configurations, Terms, and J Values 

Ref. 

These data for the two levels are given in succes
sive columns. The configuration and term nota
tions are described fully by Martin et at. [1978J. 
Levels having incomplete theoretical designa
tions are indicated by blank spaces in one or 
more of the columns. A blank J value may also 
indicate that the corresponding level value repre
sents two or more unresolved levels. A fully in
terpreted level lacking an appropriate 
configuration and/or term designation because of 
a strongly mixed eigenvector composition is indi
cated by the symbol" (ljil" in the corresponding 
column(s). 

The letter-numerical symbols indicate references 
listed at the beginning of the table. The refer-
ences in this column are for the observed wave- ) 
length values only. If two or more references are 
listed for a single observed wavelength, the value 
is usually a weighted average. 

The tables for the individual spectra are followed by 
two finding lists. Section 3 contains the lines of S I 
through S III and Section 4 contains the lines of S IV 

through S XVI. This separation is intended to follow 
roughly the division of user interests. The two finding lists 
include only wavelengths, intensities, and spectrum sym
bol. The wavelengths in the finding lists are observed val
u~:s unl~ss utherwise indicated: wavelengths calculated 
from experimental energy levels are followed by the letter 
"e", and calculated wavelengths involving theoretical or 
series-formula levels are given in brackets. 
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Center), Dr. J. H. Lacy (University of Texas), and Dr. M. 
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2. Tables of Wavelengths and Energy Level Classifications 

SI 

Ionization energy 83559.1 ± 1.0 cm- 1 (10.36001 ± 0.00012 eV) 

In accordance with the energy level data and theoreti
cal interpretation derived and compiled in MZM90, the 
selection of lines and the level classifications given here 
involve numerous differences from the data in several of 
the references. Such differences occur most frequently 
for some of the absorption data (wavelengths below 
1200 A.) and for the older data. It is notable that almost 
all of the wavelengths for the entire region 4690 - 9600 A 
are from two papers published nearly sixty years ago [F1, 
M1]. The lines given here for which no level classifica
tions have been published previously include several lines 
from [PI] in the region 9445 - 9686 A that are not listed 
in [J1]. Jakobsson [J1] used a lead-sulfide detector for his 
observations ot the (4S")4s jS" - CSO)4p jp multiplet 
(9212 - 9237 A) and for the region longer than 10035 A. 
His other measurements, in the range 9633 to 10035 A, 
were made with photographic plates, with the result that 
the two sets of intensities are "not comparable"; we have 
adjusted Jakobsson's and Frerichs' photographic intensi
ties for the 9400 - 9700 A region to a scale hoped to be 
closer to that used for the 4s 5so - 4p 5p mUltiplet. 

The large inherent widths and consequent overlapping 
of a number of the autoionization-broadened features 
observed in absorption below 1200 A should be noted. 
The 3s 23p4 3p - 3s 23p 3eOO)3d 30° feature begins at 
the ionization threshold (1196.76 A) and extends from 
its maximum near 1195 A to shorter wavelengths by 
perhaps some 20 A or more [Tl, GIl. The 
3s23p4 3P-3s 23p3eOO)4d 3n° feature near 1106 A also 
overlaps several much narrower features in the region 
-1104 -1096 A. We have raised the eOO)3d 30° and 
eOO)4d 30° positions by 200 cm -1 from the values of 
MZM90 in accordance with an interpretation of the ob
served absorption maximum as representing the com
plete unresolved 3p - enO)nd 30° multiplet position in 
each case [Tl]. 
Th~ ubs~rv~d va~uum-ultraviukt ~JIli:s:siOIl lilles du~ tu 

transitions from upper levels given to three decimal 
places extend down to 1381 A. lakobsson's [11] uncer
tainty for these levels corresponds to a relative wave
length uncertainty of a few units in the fourth decimal 
place in this region below 2000 A, and the absolute un
certainty of these levels [K1] corresponds to uncertainties 
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of about 0.0015 to less than 0.0010 A for the calculated 
wavelengths of these Jines. Kaufman's estimates of the er
rors of his measurements are in the range 0.0008 to 
0.003 A [Kl]. 

We have added the eSO)7d and 8d 503,2, eSO)9d 5D2, 
and (4S0)12d 3nr JeveJs to the data tabulated in MZM90. 
We have decreased the values given in [Kl] and MZM90 
for the eSO)3d 50~, 502, 50~, 30~, 30~, and 303 levels by 
0.008 em -1 in accordance with a systematic correction ap
plied by Kaufman to the other levels of J akobsson; the 
slightly different correction applied to the above levels in 
[Kl] was an oversight. Based on reexamination of the 
data, we have also adjusted by small amounts the values 
ot the (4SU)Sf and 6{'F levels, the CSQ )7p and ~p 3p levels, 
the (4S0)8f SF level, and the epO)5s 3po levels given in 
MZM90. The eSO)nf levels may have been significantly 
Stark shifted in one or more of the emission sources; the 
measurements of the eOO)4s 30° - eSO)5f 3p lines by 
Frerichs [FI] and of the (4S0)3d 30° - eSO)5f 3F lines by 
Jakobsson [Jl], for example, together give values for the 
enO)4s 30° - eSO)3d 3n° level separations that are sys
tematically different by about 0.2 cm- 1 from the pre
sumably accurate values of [11]. 

The data here incorporate corrections of several mis
prints in Kl, M1, and J1. 
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Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Terms J Ref. 

No. Int. Observed Calculated Lower Upper Values 

10g,a 928.98 928.98 0.000 - 107645 3s 23p4 -3s 23p 3eP")16d 3p _3pt',3Do 2- J2 
10g,a 929.51 929.51 0.000 - 107584 3s 23p4 -3s 23p 3CZP")15d 3p _3pO,3Do 2- J2 

10g,a 930.12 930.12 0.000 - 107513 3s 23p4 -3s23p3CZP")14d 3p_3po,3Do 2- J2 

20g, a 931.09 931.09 0.000 - 107401 3s 23p4 -3s 23p 3(2P")13d 3p_3PO,3Do 2- J2 

20g,a 932.08 932.08 0.000 - 107287 3s 23p4 -3s 23p 3(2P")12d 3p _3po,3Do 2- J2 

20g,a 933.53 933.53 0.000 - 107 120 3s 23p4 -3s 23p 3(2P")11d 3p _apt' 2- J2 
25g,a 935.19 935.19 0.000 - 106930 3sz3p4 -3sz3paCZP")lOd ap _apo 2- J2 
30g,a 937.96 937.96 0.000 - 106614 3s23p4 -3s23p3eP")9d 3p_3po 2- J2 

g,a,B 940.1 940.1 0.000 - .,1 06 370 3s23p4 -3s 23p 3(2P")lOs 3p_3po 2- GI 
g,a,B 940.6 940.6 0.000 - ,106310 3s23p4 -3s23p 3eP")8d 3p_3Do 2- Gl 

30g,a 941.21 941.21 0.000 - 106246 3s23p4 -3s 23p 3eP")8d 3p_3po 2- J2 

25g,a 944.85 944.5 0.000 - 105880 3s23p4 -3s 23p3eP")9s 3p _3po 2- J2 
g,a,B 945.7 945.7 0.000 - 105740 3s23p4 -3s23p3CZP")7d 3p_3Do 2- Gl 
g,a,B 946.3 946.3 573.640 - 106246 3s23p4 -3s23p 3eP")8d 3p_3po 0-1 GI,TI 

30g,a 946.45 946.43 0.000 - 105660 3s23p4 -3s23p 3(lP")7d 3p _3po 2-1 J2 

30g,a 952.48 952.4 0.000 - 105000 3s 23p 4 - 3s 23p 3eP")Ss 3p _3po 2- J2 
g,a,B 953.6 953.6 0.000 - 104870 3s23p4 -3s23p 3eP")6d 3p_ 3Do 2- Gl 

40g,a 954.74 954.75 0.000 - 104740 3s 23p4 -3s23p 3eP")6d 3p_3po 2-2 J2 
30g,a 958.32 958.37 396.055 - 104740 3s23p4 -3s23p3eP")6d 3p_3po 1- J2 
4 ()q, a 965.32 965.25 0.000 - 103600 3s23p4 -3s23p 3eP")7s 3p_3po 2- J2 

g,a,B 967.4 967.4 0.000 - 103370 3s23p4 -3s23p 3eP")5d 3p_ aoo 2- GI 
40g,a 969.13 969.09 0.000 - 103 190 3s 23p4 -3s23p 3eP")5d 3p_3po 2- J2 
40g,a 990.05 990.10 0.000- 101 000 3s Z3p 4 - 3s 23p 3eP")6s 3p_3po 2- J2 
30g,a 993.93 994.00 396.055 - 101 000 3s23p4 -3s23p 3eP")6s 3p_3po 1- J2 

g,a,B 994.6 994.6 0.000 - 100540 3s 23p4 -3s23p3CZP")4d 3p_3Do 2- GI 

40g,a 996.98 997.01 0.000 - 100300 3s23p4 -3s23p 3eP")4d 3p_3po 2- J2 
20g,a,B 1000.4 1000.3 573.640 - 100' 540 3s23p4 -3s23p3eP")4d 3p_3Oo 0-1 J2 
109, a 1018.80 1018.80 0.000 - 98155 3s23p4 -3s23p 3eOO)22s 3p_ 300 2- J2 
15g,a 1019.09 1019.10 0.000 - 98126 3s23p4 -3s23p3eDO)21s 3p_30o 2- J2 
15g,a 1019.44 1019.44 0.000 - 98093 3s 23p4 -3s23p 3eDO)20s 3p_ 3Do 2- J2 

20g, a 1019.87 1019.87 0.000 - 98052 3s 23p4 -3s23p3eOO)19s 3p_30O 2- J2 
20g, a 1020.41 1020.41 0.000 - 98000 3s23p4 -3s23p 3eOO) ISs 3p_3OO 2- J2 
30g,a 1021.03 1021.03 0.000 - 97940 3s23p4 -3s23p 3eOO)17s 3p_ 3OO 2- J2 
30g, a 1021.76 1021.76 0.000 - 97870 3s 23p4 -3s23p 3(2DO)I6s 3p_30O 2- J2 
40g, a 1022.73 1022.72 0.000 - 97778 3s 23p4 -3s 23p 3eDO)15s 3p _3Do 2- J2 

50g,a 1023.91 1023.91 0.000 - 97665 3s23p4 -3s23p 3eDO) 14s 3P_3Do 2- J2 
45g,a 1025.08 1025.09 573.640 - 98126 3s 23p4 -3s23p3eDO)21s 3p_3Do 0-1 J2 
40g, a 1025.45 1025.44 573.640 - 98093 3s23p4 -3s 23p3enO)20s :lP_3Do 0-1 SI 
50g, a 1025.95 1025.92 396.055 - 97870 3s 23p 4 - 3s 23p 3eOO) 16s 3p_ 3Do l- SI 
25g,a 1027.46 1027.46 0.000 - 97327 3s23p4 -3s 23p3eDO)I2s 3p_3Do 2- J2 

g,a,B 1028. 1028. 0.000 - 97276 3s23p4 -3s 23p3enO)lOd 3p_3n° 2- Gl 
35g,a 1029.98 1029.98 0.000 - 97089 3s 23p4 -3s23p 3eDO)11s 3p_3Do 2- J2 
50a 1030.18 1030.17 9238.609 - 106310 3s 23v 4 - 3s 23v 3CZP")8d ID_ 3Do 2- SI 

g,a,B 1030.8 1030.8 0.000 - 97012 3s23p4 -3s23p 3eDO)9d 3p_3Do 2- GI 
50g,a 1033.95 1033.96 0.000 - 96716 3s 23p4 -3s23p 3eOC)1 Os 3p_3Dc 2- J2 

20g,a 1034.10 1034.10 573.640 - 97276 3s23p4 -3s 23p3CZDC)10d 3p_3Do 0-1 J2 
30g, a 1034.38 1034.37 0.000 - 96677 3s 23p4 -3s 23p 3eDO)8d 3p_ IDo 2-2 J2 
40g, a 1034.67 1034.67 0.000 - 96649 3s 23p4 -3s 23p 3eDO)8d 3p_3so 2-1 J2 

g,a,B 1035.0 1035.0 0.000 - 96618 3s23p4 -3s 23p 3eDO)8d 3p_3Do 2- Gl 
35a 1037.22 1037.11 9 23R.o09- 10fi 000 ~'123p4 -~'123p3CZP")7d In_3po 2- .12 

30g,a 1038.29 1038.29 0.000 - 96312 3s23p4 -3s 23p 3CZDO)7d 3p_3po 2- J2 
25g,a 1038.59 1038.63 396.055 - 96677 3s23p4 -3s23p 3eDO)8d 3p_ IDo 1-2 J2 
40g,a 1038.92 1038.93 396.055 - 96649 3s23p4 -3s23p 3eOO)8d 3p _3so 1-1 J2 
50g, a 1039.46 1039.46 0.000 - 96204 3s 23p 4 - 3s 23p 3CZDO)9s 3p _3Do 2- J2 
40g,a 1040.11 1040.12 573.640 - 96716 3s 23 4 -3s 23 32Do lOs p p ( ) 3p _3Do 0-1 J2 
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S I - Continued 

Mult. ReI. Vae. Wavelength CA) Levels Cern - J) Configurations Terms J Ref. 

No. Int. Observed Calculated Lower Upper Values 

50g,a 1040.59 1040.59 0.000 - 96099 3s 23p4 -3s23p3(200)7d 3p_3SO 2-1 J2 
g,a,B 1041.6 1041.6 0.000 - 96006 3s 23p4 -3s23p3(20j7d 3p_!!00 2- Gl 

35g,a 1043.75 1043.75 396.055 - 96204 3s 23p 4 _ 3s 23p 3(200)9s 3p_30o 1- J2 
45g,a 1044.88 1044.90 396.055 - 96099 3s23p4 -3s23p 3(200)7d 3p_3So 1-1 J2 
35g,a 1045.75 1045.75 0.000 - 95625 3s23p4 -3s23p 3(200)6d 3p_3po 2- J2 

40g,a 1048.83 1048.77 0.000 - 95350 3s 23p 4 - 3s 23p 3(20°)& 3p_3Do 2- 81 
g,a,w 1049.82 1049.80 0.000 - 95256 3s23p4 -3s 23p 3(200)6d 3p_38° 2-1 Tl 

55g,a,w 1050.32 1050.35 0.000 - 95206 3s 23p4 -3s23p3(2po)5s 3p_3po 2-2 J2,Tl 
50g,a 1050.55 1050.54 0.000 - 95 189 3s23p4 -3s23p3(2PO)5s 3p_3po 2-1 J2 

g,a,B 1051.5 1051.5 0.000 - 95100 3s23p4 -3s23p3eOo)6d 3p_3Do 2- Gl 

g,a,w 1054.17 1054.19 396.055 - 95256 3s23p4 -3s 23p 3(2DO)6d 3p_3SD 1-1 Tl 
g,a 1054.81 1054.74 396.055 - 95206 3s 23p4 -3s23p 3(2PO)5s 3p_3po 1-2 Tl 

40g,a 1054.93 1054.93 396.055 - 95189 3s 23p4 -3s23p3(2po)5s 3p_3po 1-1 J2 
40g, a 1055.03 1055.02? 396.055 - 95 181? 3s23p4 -3s 23p 3(2PO)5s 3p~3po 1-0 J2 
50g,a,w 1056.91 1056.91 573.640 - 95189 3s23p4 -3s23p3(2po)5s 3p_3po 0-1 J2 

4g,a 1059.15 1059.16 0.000 - 94414 3s23p4 -3s23p3(2DO)5d 3p_3po 2- J2 
6g,a 1059.53 1059.54 0.000 - 94381 3s23p4 -3s23p3(2PO)3d 3p_3po 2- J2 
g,a,B 1061.8 1061.8 0.000 - 94180 3s 23p4 -3s23p 3(2po)3d 3p_3Do 2- Gl 

45g, a 1063.33 1063.43 0.000 - 94035 3s23p4 -3s23p3(2DO)7s 3p_JDo 2-2 J2 
55g,a 1063.60 1063.63 396.055 - 94414 3s23p4 -3s23p3(2DO)5d 3p_3po 1- J2 

35g,a 1064.01 { 1064.00 396.055 - 94381 3s23p4 -3s23p3(2PO)3d 3p_3po 1- J2 
1064.01 0.000 - 93984 3s23p4 -3s23p 3(2Dj7s 3p_3Do 2-

20g,a 1065.60 1065.64 573.640 - 94414 3s23p4 -3s23p 3(2DO)5d 3p_3po 0-1 81 
40g,a 1065.82 1065.83 0.000 - 93824 3s23p4 -3s23p 3(20D)5d 3p_38D 2-1 J2 
20g, a 1068.08 1067.93 396.055 - 94035 3s23p4 -3s23p3(2DO)7s 3p_ 1DD 1-2 J2 

40g,a 1070.33 1070.34 396.055 - 93824 3s23p4 -3s23p 3(2DO)5d 3p_38D 1-1 J2 

g,a,B 1070.5 1070.5 0.000 - 93410 3s23p4 -3s23p3(2DO)5d 3p_{JDo 2- Gl 
70g,a 1092.67 1092.67 0.000 - 91 519 3s23p4 -3s23p3(2DO)4d 3p_3po 2-2 J2.Tl 
60g, a 1093.05 1093.06 0.000 - 91486 3s 23p" - 3s 23p a(2Do)4d 3p_3po 2-1 J2,Tl 

80g,a,B 1094.32 1094.33 0.000 - 91380 3s 23p" _3s23p aenO)6s 3p_3Do 2- J2 

20g,a 1095.58 1095.58 0.000 - 91 276 3s 23p4 -3s23p3(2D°)4d 3p_JDo 2-2 J2 
g,a,B 1096.6 1096.6 0.000 - 91 190 3s 23p4 -3s23p a(2DO)4d 3p_3so 2-1 Gl,Tl 

45g,a 1097.40 1097.42 396.055 - 91519 3s23p4 -3s23p3(2DO)4d 3p_3po 1-2 J2,Tl 

45g,a 1097.81 1097.82 396.055 91 486 3s 23p4 -3s23p 3(2DO)4d 3p_3po 1-1 J2,Tl 

30a,a 1098.02 1098.02? 396.055 - 91 469? 3s23p4 _3s23p3(2D°)4d 3p_3po 1-0 J2.Tl 

20g,a,B 1099.14 1099.10 396.055 - 91380 3s23p4 -3s 23p a(2Do)6s 3p_3Do 1-2 J2,Tl 

40g,a 1099.96 1099.96 573.640 - 91 486 3s 23p4 -3s23p a(2Do)4d 3p_3po 0-1 J2,Tl 

20a.a,B 1101.26 1101.24 573.640 - 91380 3s23p4 -3s23p3(2D"l6s 3p_300 0-1 J2.Tl 
g,a,B 1103.60 1103.55 573.640 - 91 190 3s 23p4 _3s23p3(2DO)4d 3p_3SO 0-1 Tl 

g,a,BB 1106. 1106. 196. - 90600 3s 23p4 -3s23p 3(2DO)4d 3p_3Do Gl,Tl 

a.a 1135.37 1135.22 9238.609 - 97327 3s23p4 -3s23p 3(20°)12s ID_3Do 2- Tl 
a 1138.35 1138.30 9238.609 - 97089 3s23p4 -3s23p3(200)11s lO_3Do 2- Tl 

a 1143.07 1143.15 9238.609 - 96716 3s 23p4 -3s23p3CZDO)1Os ID_3Do 2- Tl 

a 1143.66 1143.66 9238.609 - 96677 3s 23p" -3s23p 3(2DO)8d ID_IDo 2-2 Tl 

a 1149.99 1149.88 9 2~8Ji09- 9(1204 !l'12~p4 _!1'12~p3eDD)9.'1 In_3n° 2- TI 

a 1150.82 1150.82 9238.609 - 96 133 3s23p4 _3s23p3(2DO)7d ID_IDo 2-2 Tl 

a 1154.27 1154.269 9238.609 - 95873.5 3s 23p" - 3s 23p aczpo)3d ID_lpo 2-1 Tl 
85g, a. 1156.00 1156.0265 0.000 - 86503.21 3s23p4 _3s 23p3enD)3d 3p_3po 2-2 J2,Tl 

75g,a 1156.26 1156.2756 0.000 - 86484.57 3s23p4 -3s 23paeDO)3d 3p_3po 2-1 J2,Tl 

10 1157.403 1157.4028 9238.609 - 95638.95 3s 23p4 -3s23paepo)5s ID_lPO 2-1 Xl 

90g,a 1161.34 { 1161.3312 0.000 - 86108.08 3s23p" -3s23p3eDO)5s 3p_ 1Do 2-2 J2,Tl 

1161.3436 396.055 - 86503.21 3s 23p4 _3s 23pa("DD)3d 'ip_'ipo 1-2 

70g, a 1161.57 1161.5951 396.055 - 86484.57 3s 23p4 -3s23p 3fOO)3d 3p_3po 1-1 J2,TI 

75g,a 1161.72 1161.7489 396.055 - 86473.17 3s 23p4 -3s23p3(2DO)3d 3p_3po 1-0 J2,Tl 

a 1161.97 1161.97 9238.609 95299 3s 23p4 -3s23p3eOO)6d ID_IDo 2-2 Tl 
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S I - Continued 

Mult. ReI. Vae. Wavelength (A) Levels (em-I) Configurations Terms J Ref. 

No. Int. Observed Calculated Lower Upper Values 

60g,a 1163.98 1163.9962 573.640 - 86484.57 3s23p4 -3s23p 3(200)3d 3p _3pe 0-1 J2,Tl 

90g,a,B 1167.30 1167.13 0.000 - 85680 3s23p4 -3s23p 3fOO)5s 3p_30o 2- J2,Tl 

60g,a 1168.03 1168.03 0.000 - 85614 3s 23p4 -3s23p 3CZOO)3d? 3p_ IO"? 2-2 J2,Tl 

90g,a,B 1170.56 1170.55 0.000 - 85430 3s23p4 -3s23p 3(200)3d 3p_3So 2-1 J2 

60g,a,B 1172.51 1172.55 396.055 - 85680 3s 23p 4 - 3s 23p 3eOO)5s 3p_30o 1-2 J2 

g,a,B 1175.1 1175.00 573.640 - 85680 3s23p4 -3s23p 3(200)5s 3p_30o 0-1 Tl 

g,a,B 1176.0 1176.00 396.055 - 85430 3s 23p 4 - 3s 23p 3(200)3d 3p_3So 1-1 Tl 

a 1179.30 1179.30 9238.609 - 94035 3s 23p 4 _ 3s23p 3CZOO)7s 10_10° 2-2 Tl 
a 1181.59 1181.59 9238.609 - 93870 3s23p4 -3s23p 3(200)5d 10_10° 2-2 Tl 

g,a,BB 1195. 1195. 196. - 83900 3s23p4 -3s23p3CZOO)3d 3p_3OO Tl 

Ig 1205.565 1205.564 0.000 - 82948.7 3s23p4 -3s23p3(4S°)14d 3p_3OO 2-3 Kl 
3g 1207.015 1207.015 0.000 - 82849.0 3s23p4 -3s23p 3(4S0) 13d 3p_300 2-3 Kl 
5g 1208.850 1208.851 0.000 - 82723.2 3s23p4 -3s23p3(4SjI2d 3p_3OO 2-3 Kl 

109 1211.212 1211.212 0.000 - 82561.9 3s23p4 -3s23p3(4S0)11d 3p_30O 2-3 KI 
g,a 1211.38 1211.35 396.055 - 82948.7 3s23p4 -3s23p 3(4S0) 14d 3p_3OO 1-2 Tl 

Ig 1212.795 1212.794 396.055 - 82850.3 3s23p4 -3s23p 3(4S0)13d 3p_3Do 1-2 KI 

g,a 1213.99 1213.96 573.640 - 82948.7 3s23p4 -3s23p 3(4S0)14d 3p_300 0-1 Tl 
Ig 1214.295 1214.2944 0.000 - 82352.35 3s23p4 -3s23p 3(4S0)10d 3p _300 2-2 KI 

20g 1214.318 1214.3177 0.000 - 82350.77 3s23p4 -3s23p 3(4S0) 10d 3p_3OO 2-3 KI 
3g 1214.641 1214.640 396.055 - 82725.0 3s23p4 -3s23p 3(4S0) 12d 3p_3OO 1-2 Kl 

a 1214.98 1214.97? 9238.609 - 91 545? 3s23p4 -3s23p 3eOO)6s 10_10° 2-2 Tl 
a,bl 1215.45 1215.36 9238.609 - 91 519 3s23p4 -3s23p3CZOO)4d ID_ 3po 2-2 Tl 

5g 1216.425 1216.4241 0.000 - 82208.17 3s23p4 -3s23p 3(4S0)lls 3p _3so 2-1 Kl 
5g 1217.025 1217.026 396.055 - 82563.6 3s23p4 -3s23p 3(4S0)lld 3p_30O 1-2 Kl 
g,a 1217.27 1217.27 573.640 - 82724.6 3s 23p 4 _ 3s 23p 3(4S0) 12d 3p_3OO 0-1 Tl 

9 1218.51 1218.5133 0.000 - 82067.22 3s23p4 -3s23p 3(4S0)9d 3p_3OO 2-1 Tl 
2g 1218.571 1218.5701 0.000 - 82063.40 3s 23p" - 3s z3p 3(4Sj9d 3p_3OO 2-2 Kl 

35g 1218.595 1218.5953 0.000 - 82061.70 3s23p4 _3s23p 3(4S0)9d 3p_3Do 2-3 Kl 
a 1218.95 1218.96 9238.609 - 91276 3sz3p4 -3s 23p3(200)4d 10_10° 2-2 Tl 

Ig 1219.549 1219.55U 57iJ.54U - H2554.4 ;3s11iJp<l _;3s11:3p3(4SD)11d "p_3OO 0-1 Kl 

109 1220.162 1220.1625 396.055 - 82352.35 3s 23p4 -3s 23p 3(4S0) lOd 3p_3Oo 1-2 Kl 
15g 1221.753 1221.7519 0.000 - 81 849.68 3s 23p" _3s 23p 3(4S0) lOs 3p_3So 2-1 Kl 
2g 1 222.::H2 1222.:312~ 096.U55 - H22UH.17 ;3sZ0p4 _:3s Z3p 3("'SU) I Is 3p_3So 1-1 Kl 
Ig 1222.799 1222.7987 573.640 - 82353.25 3s 23p4 -3s23p 3(4S0) 10d 3p_3Do 0-1 Kl 
Ig 1224.424 1224.4223 396.055 - 82067.22 3s23p4 -3s23p 3(4Sj9d 3p_3Do 1-1 Kl 

20g 1224.479 1224.4796 396.055 - 82063.40 3s z3p4 -3sl::3pil(4S0)9d ;IP_aDo 1-2 Kl 
20g 1224.544 1224.5440 0.000 - 81 663.05 3s23p4 -3s23p 3(4S0)8d 3p_3Do 2-3 Kl 

g,a 1224.99 1224.9718 573.640 - 82208.17 3s23p4 -3s23p 3(4S0)11s 3p_3So 0-1 Tl 
6g 1227.089 1227.0906 573.640 - 82067.22 3s23p4 -3s23p 3(4S0)9d 3p_3Do 0-1 Kl 

109 1227.692 1227.6925 396.055 - 81 849.68 3sl:3p4 -3sl:3p '1(4S0) lOs ;1p_aso 1-1 Kl 

35g 1229.608 1229.6068 0.000 - 81 326.81 3s 23p4 -3s23p 3(4S0)9s 3p_3So 2-1 Kl 
2g 1230.374 1230.3749 573.640 - 81 849.68 3s 23p 4 -3s23p 3(4S0)1 Os 3p_3go 0-1 Kl 
6g 1230.473 1230.4731 396.055 - 81 665.61 3s~3p4 -3s 23p 3(4S0)8d 3p_3Do 1-2 KI 
Ig 1233.132 1233.1324 573.640 - 81 667.93 3s 23p 4 - 3s 23p 3(4S0)8d 3p_3Do 0-1 Kl 
5g 1233.922 1233.9243 396.055 - 81 438.30 3s23p4 -3s23p 3eOO)3d 3p_lpe 1-1 KI 

20g 1235.624 1235.6242 396.055 - 81 326.81 3s23p4 -3s23p3(4Sj9s 3p_3SO 1-1 Kl 
7g 1236.632 1236.6342 573.640 - 81 438.30 3s23p4 -3s23p3eDO)3d 3p_lpe 0-1 Kl 

109 1238.340 1238.3415 573.640 - 81 326.81 3s23p4 _3s 23p 3(4S0)9s 3p_3go 0-1 Kl 
g,a. 1239.33 1239.3321 396.055 81 084.67 3s23p4 -3s23p 3(4S0)7d 3p_3Do 1-1 Tl 

200g 1241.905 1241.9050 0.000 - 80521.46 3s 23p4 _3s 23p 3(4so)8s 3p_3So 2-1 Kl 

g,a 1242.03 1242.0658 573.640 - 81 084.67 3s23p4 -3s 23p3(4S0)7d 3p_3Do 0-1 Tl 
400g 1247.1600 1247.1602 0.000 - 80 182.16 3s23p4 _3s 23p3(4so)6d 3p_3Do 2-3 Kl 
120g 1248.0451 1248.0436 396.055 - 80521.46 3s23p4 _3s23p 3(4S0)8s 3p_3So 1-1 Kl 
50g 1250.8138 1250.8158 573.640 - 80521.46 3s 23p4 _3s23p 3(4S0)8s :lP_3S/) 0-1 KI 
40g 1253.297 1253.2970 396.055 80185.60 3s23 4 -3s23 3 4so 6d P :P ( ) 3p_3Do I-I Kl 
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Mult. ReI. Vac. Wavelength (A) Levels (cm-I) Configurations Terms J Ref. 
No. Int. Observed Calculated Lower Upper Values 

300g 1253.3250 1253.3248 396.055 - 80183.83 3s23p4 _3s23p 3(4Sj6d 3p_3Do 1-2 Kl 
120g 1256.0930 1256.0927 573.640 .... 80185.60 3s23p4 _3s23p3(4Sj6d 3p_3Do 0-1 Kl 
800g 1262.8596 1262.8599 0.000 - 79 185.35 3s23p4 -3s23p 3(4S0)7s 3p_3so 2-1 Kl 
500g 1269.2086 1269.2080 396.055 - 79 185.35 3s<l3p4 -3s ll3p"eSO)7s "p_aso 1-1 K1 

1500g 1270.7821 { 1270.7804 0.000 - -78691.80 3s 23p4 -3s 23p 3(4S0)5d 3p_3OO 2-3 Kl 
1270.7874 0.000 - 78691.37 3s23p4 -3s23p 3(4S0)5d 3p_3Do 2-2 

\.1 r 

200g 1272.0749 1272.0751 573.640 - 79 185.35 3s23p4 _3s23p 3(4S0)7s 3p_3so 0-1 Kl 
SOOg 1277.1985 1277.1967 396.055 - 78692.53 3s2Sp4 _3s2Sp3(4S0)5d 3p_3Do 1-1 Kl 

1200g 1277.2122 1277.2156 396.055 - 78691.37 3s 23p 4 _ 3s 23p 3(4S0)5d 3p_30O 1-2 Kl 
500g 1280.0991 1280.1001 573.640 - 78692.53 3s 23p 4 - 3s 23p 3(4S0)5d 3p_30O 0-1 Kl 

UV9 1600g 1295.6526 1295.6532 0.000 - ,j 77 181.15 3s23p4 -3s23p3epo)4s 3p_3po 2-2 KI 

UV9 800g 1296.1738 1296.1740 0.000 - 77150.14 3s 23p4 -3s23p 3(2PO)4s 3p_3po 2-1 Kl 
80 1300.9066 1300.9066 9238.609 - 86108.08 3s23p4 -3s 23p 3(200)5s 10_ 10° 2-2 Kl 

UV9 1500g 1302.3370 1302.3361 396.055 - 7'1 181.15 3s23p4 -3s23p3epo)4s 3p_3po 1-2 Kl 
UV9 1000g 1302.8633 1302.8623 396.055 - 77 150.14 3s Z3p 4 - 3s 23p 3epo)4s 3p_3po I-I Kl 
UV9 1000g 1303.1105 1303.1105 396.055 - 77 135.52 3s 23p4 _3s 23p 3(Zpo)4s 3p_3po 1-0 Kl 

llOOg 1303.4295 1303.4301 0.000 - 76720.65 3s23p4 _3s23p3(4Sj6s 3p_3so 2-1 Kl 
UV9 1300g 1305.8834 1305.8837 573.640 - 77 150.14 3s23p4 -3s23p3epo)4s 3p_3po 0-1 Kl 

a,B 1308.2 1308.2 9238.609 - 85680 3s23p4 -3s23p 3(200)5s 10_30 0 2- Tl 
a,w 1309.3 1309.3 9238.609 - 85614 3s 23p4 -3s23p 3(2DO)3d? 10-10~ 2-2 Tl 

1400g 1310.1940 1310.1936 396.055 - 76720.65 3s23p4 _3s 23p 3(4S0)6s 3p_3SO 1-1 Kl 

600g 1313.2493 1313.2492 573.640 - 76720.65 3s23p4 _3s23p 3(4S0)6s 3p_3so 0-1 KI 
UV8 3000g 1316.5423 131fUi425 0.000 - 75956.53 3.~ 23p 4 _ 3.~ 23p 3(4S0)4d 3p_3DO 2-3 Kt 
UV8 1800g 1316.6183 { 1316.6150 0.000 - 75952.35 3s23p4 _3s 23p 3(4S0)4d 3p_3DO 2-2 Kl 
UV8 1316.6219 0.000- 75951.95 3s 23p4 _3s 23p3(4Sj4d 3p_3Do 2-1 
UV8 3500g 1323.5153 1323.5165 396.055 - 75952.35 3s 23p4 _3s 23p 3(4S0)4d 3p_3Do 1-2 Kl 

UV8 400g 1323.5220 1323.5234 396.055 - 75951.95 3s23p4 _3s 23p 3(4S0)4d 3p_3Do I-I KI 
UV8 3000g 1326.6432 1326.6416 573.640 - 75951.95 3s 23p4 _3s 23p 3(4S0)4d 3p_3Do 0-1 Kl 

2g 1333.792 1333.7939 0.000 - 74' 974.10 3s 23p4 _3s 23p3(4S0)4d 3p_5DO 2-3 Kl 
Ig 1340.852 1340.8575 396.055 - 74975.19 3s23p4 _3s23p3(4S0)4d 3p_50O 1-2 Kl 
a 1356.97 1356.971 22 179.954- 95873.5 3s 23p4 -3s23p 3epo)3d IS_lpo 0-1 Tl 

30 1361.3040 1361.3037 22 179.954- 95638.95 3s23p4 -3s23p3epo)5s IS_lpo 0-1 KI 
60 1969.0930 1363.0328 9 238.609- 82604.41 3s 23p 4 _ 3s Z3p 3(2DO)3d ID-I~ 2-3 Kl 

UV7 25000g 1381.5521 1381.5527 0.000- 72382.328 3s23p4 -3s3p 5 3p_3po 2-1 KI 
1 1385.041 1385.0475 9238.609 - 81438.30 3s23p4 -3s23p3CZDO)3d ID_lpo 2-1 Kl 

UV7 20000g 1385.5100 1385.5103 396.055 - 72571.63 3s23p4 _3s3p 5 3p_3po 1-0 Kl 

UV7 45000g 1388.4347 1388.4358 0.000 - 72023.495 3s23p4 _3s3p 5 3p_3pe 2-2 Kl 

UV7 15000g 1389.1538 1389.1537 396.055 - 72382.328 3s23p4 _3s3p 5 3p_3po 1-1 Kl 
UV7 25000g 1392.5878 1392.5892 573.640 - 72382.328 3s 23p4 _3s3p 5 3p_3po 0-1 KI 

UV7 50000g 1396.1122 1396.1130 396.055 - 72023.495 3s23p4 -3s3p 5 3p_3po 1-2 Kl 
UV6 1500g 1401.5136 1401.5142 0.000 - 71 351.399 3sz3p4 _3s23p 3(4S0)5s 3p_3SO 2-1 Kl 

UV6 2000g 1409.3369 1409.3372 396.055 - 71 351.399 3s 23p4 _3s 23p 3(4S0)5s 3p_3so 1-1 Kl 
UV6 1500g 1412.8726 1412.8732 673.640 - 71 361.300 3s 23p4 -3823p 3(4S0)5s 3p_3So 0-1 Kl 

Ig 1414.368 1414.3713 0.000 - 70702.790 3s23p4 _3s 23p 3(4S0)5s 3p_5SO 2-2 Kl 

UV5 8000g 1425.0301 1425.0300 0.000 - 70173.96 3s 23p4 _3s 23p3(4S0)3d 3p_3Do 2-3 Kl 

UV5 1200g 1425.1882 1425.1879 0.000 - 70 166.187 3s23p4 _3s23p 3(4S0)3d 3p_3Do 2-2 Kl 

UV5 700g 1425.2190 1425.2191 0.000 - 70164.650 3s 23p 4 - 3s 23p 3(4Sj3d 3p_3Do 2-1 Kl 

UV5 5000g 1433.2800 1433.2781 396.055 - 70166.187 3s23p4 _3s Z3p 3(4Sj3d 3p_3Do 1-2 Kl 

UV5 1500g 1433.3105 1433.3096 396.055 - 70164.650 3s23p4 _3s 23p 3(4S0)3d 3p_3Do 1-1 Kl 

UV5 2000g 1436.9675 1436.9672 573.640 - 70 164.650 3s 23p4 _3s 23p3(4S0)3d 3p_3Do O ... ,} Kl 

1 1439.8165 1439.8187 9238.609 - 78691.80 3s23p4 _3s Z3p 3(4S0)5d ID_ 3Do 2-3 Kl 
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S I - Continued 

Mult. ReI. Vae. Wavelength (A) Levels (em-I) Configurations Terms J Ref. 
No. Int. ObselVed Calculated Lower Upper Values 

200g 1444.2967 1444.2960 0.000 - 69237.886 3s 23p4 -3s23p 3(2DO)4s 3p_IDo 2-2 Xl 
UV12 2000 1448.2290 1448.2295 9238.609 - 78288.44 3s 23p4 -3s23p3epo)4s ID_lpo 2-1 KI 

100 1471.8320 1471.8319 9238.009 - 77 181.1G as ~3p" - {M 23p ~CP")4~ ID -~P" 2-2 Kl 
8 1472.5030 1472.5040 9238.609 - 77 150.14 3s23p 4 _ 3s23p 3(2po)4s JD_3po 2-1 KI 

UV4 5000g 1472.9720 1472.9708 0.000 - 67890.008 3s 23p4 -3s23p 3(4S0)3d 3p_5Do 2-3 Kl 

UV4 1800g 1473.018:5 1473.0188 0.000 - 07887.797 3s~3p4 -{M23p~("SO)3d ~P_"Do 2-2 Kl 
UV3 10000g 1473.9948 1473.9943 0.000 - 67842.867 3s 23p4 -3s23p3CZDO)4s 3p_3Do 2-3 KI 
UV3 2000g 1474.3800 1474.3785 0.000 - 67825.188 3s23p4 -3s23p 3eDO)4s 3p_3Do 2-2 Kl 
UV3 600g 1474.5715 1474.5707 0.000 ':;1' 67816.351' 3s23p4 -3s23p3(2D~4s 3p_3Do 2-1 KI 
UV4 3000g 1481.6650 1481.6627 396.055 ...: 67887.797 3s23p4 -3s23p 3(4so)3d 3p_5Do 1-2 Kl 

UV4 1500g 1481.7125 1481:7126 396.055 - 67885.527 3s23p4 -3s23p 3(4S0)3d 3p_5Do 1-1 Kl 
UV3 7000g 1483.0390 1483.0385 396.055 - '67825.188 3s 23p4 -3s23p 3eDO)4s 3p_3Do 1-2 Kl 
UV3 2000g 1483.2330 1483.2329 396.055 .... 67816.351 3s23p4 -3s23p3eDO)4s 3p_3Do 1-1 Kl 
UV4 2500g 1485.6224 1485.6217 573.640 - 67885.527 3s23p4 -3s23p 3(4S0)3d 3p_5Do 0-1 Kl 
UV3 4000g 1487.1500 1487.1500 573.640 - 67816.351 3s 23p4 -3s23pSeDO)4s sp_sDo 0-1 Kl 

8 1498.650 1496.6477 9238.609 - 70906.03 3s fl3p • - 3s !l3p 3eS")4d ID_3D" 2-3 Kl 
2 1498.942 1498.9416 9238.609 75952.35 3s23p4 _3s23p 3(4S0)4d ID_3Do 2-2 Kl 
1 1583.683 1583.6888 9238.609 - 72382.328 3sz3p4 -3s3p 5 ID_3po 2-1 Xl 
4 1592.736 1592.7400 9238.609 - 72023.495 3s23p4 -3s3p 5 lD_3po 2-2 KI 

15 1041.085 1641.0835 9238.609 - 70173.96 &23p4 _&23p 9(48")3d lD_9D" 2-3 Kl 

40 1641.296 1641.2928 9238.609 - 70 166.187 3s 23p4 -3s23p3(4S~3d ID_3Do 2-2 Kl 
UV11 17500 1666.6875 1666.6868 9238.609 - 69237.886 3s Z3p 4 - 3s 23p 3(2D~4s ID_IDo 2-2 Kl 

15000 1687.5305 1687.5260 22179.954 - 81 438.30 3s 23p 4 _ 3s Z3p 3(2Dj3d lS_lpo 0-1 Kl 
10 1704.986 1704.9891 9238.609 - 67890.008 3s 23p 4 _ 3s 23p 3(4S0)3d ID_5Do 2-3 Kl 
2 1705.115 1705.1194 9238.609 - 67885.527 3s23p4 -3s23p 3(4S0)3d ID _5Do 2-1 Kl 

UVI0 40 1706.360 1706.3606 9238.609 - 67842.867 3s 23p4 -3s23p 3(2DO)4s ID_3Do 2-3 Kl 
UVI0 25 1707.132 1707.1331 9238.609 - 67816.351 3s23p4 -3s23p 3CZDO)4s ID_3Do 2-1 Xl 
UV13 500 1782.2626 1782.2616 22 179.954- 78288.44 3s 23p4 -3s23p3(2po)4s IS_lpo 0-1 Kl 
UV2 20000g 1807.3108 1807.3113 0.000 55330.811 3s23p4 -3s23p3(4S0)4s 3p_3SO 2-1 Kl 
UV2 17500y 1820.3426 1820.3412 390.0()5 - 55330.B11 & 'l3p 4 - 3.s ')3p ~(4S")4.s ~p_~sn I-I KI 

UV2 15000g 1826.2451 1826.2448 573.640 - 55330.811 3s23p4 -3s 23p 3(4S0)4s 3p_3SO 0-1 Kl 
UVI 20000g 1900.2863 1900.2866 0.000 52623.640 3s 23p 4 - 3s 23p 3(4so)4s 3p_5so 2-2 Kl 
UVI 10000g 1914.0982 1914.0970 390.055 - 52023.040 3s?3p4 -3.s?3p~("SO)4.s ~P-"SQ 1-2 Kl 

25 1991.9369 1991.9377 22179.954 - 72382.328 3s 23p4 -3s3p 5 IS_3PO 0-1 KI 

Mult. ReI. Air Wavelength (.A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. ObselVed Calculated length (.A) Lower Upper Values 

10 2168.8851 2168.8840 2169.5644 9238.609 55330.811 3s23p4 -3s23p3(4S0)4s ID_3So 2-1 Kl 
1 3962.00 3961.974 3963.095 52 623.640 - 77 856.446 3s23p 3(4S0)45 _ 3s 23p 3(4S0)6p 5so _5p 2-3 Ml 
1 3962.49 3962.478 3963.599 52 623.640 - 77 853.234 3s z3p 3(4S0)4s _ 3s23p 3(4So)6p 5so_5p 2-2 Ml 
2 4034.01 4034.06 4035.20 55330.811 - 80 112.73 3s23p 3(48°)4s _ 3s23p3(4S0)7p 3SO_3p 1-2 Ml 
1 4150.37 4150.41 4151.58 55330.811 79418.01 3s23pyiSO)4s-3s23p 3(2DO)4p 3so _3p 1-0 FI 

50 4152.604 4152.604 415:t775 55 ::I::IOJ~ 11 - 79 405.::10 ::l.~ 2~p 3(4S0)4.~ _ ::l.~ 2~p 3(2nO)4p 3so _3p 1-1 Kl 
25 4157.699 4157.698 4158.871 55 330.811 - 79 375.80 3s z3p 3(4S0)45 - 3s 23p a(2DO)4p 3so_3p 1-2 KI 
10Ml 4589.2606 4589.2605 4590.5464 396.055 - 22 179.954 3s 23p4 _3s23p4 3p_ IS 1-0 El 

4625.28 4625.28 4626.58 64 888.964 - 86 503.21 3s23p 3(48°)4p -3s23p 3(2DO)3d 3p_3po 1-2 Al 
4626.06 4626.06 4627.35 64 892.582 - 86 503.21 3s 23p 3(4so)4p -3s23p 3(2DO)3d 3p_3po 2-2 Al 

4629.27 4629.28 4630.57 64 888.964 - 86 484.57 3s 23p S(4S0)4p - 3s23p 3(2DO)3d sp_apo 1-1 Al 
4629.80 - 4629.79 4631:09 64891.386 - 86484.57 3s23p 3(4S0)4p -3s23p 3(2DO)3d 3p_3po 0-1 Al 
4630.05 4630.05 4631.35 64 892.582 - 86 484.57 3s23p 3(4S0)4p -3s23p 3(2DO)3d 3p_3po 2-1 Al 
4631.72 4631.72 4633.02 64 888.964 - 86 473.17' 3s 23p 3(4S0)4p - 3s 23p a(2DO)3d 3p_3po 1-0 Al 

2 10 4694.13 4694.113 4695.426 52 623.640 - 73 920.961 3s23 3(4S0 48 -3523 3(48° 5 5so _5p 2-3 Ml 
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8. I Continued 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. ObseIVed Calculated length (A) Lower Upper Values 

2 8 4695.45 4695.443 4696.757 52 623.640 - 73 914.928 3s 23p 3(4S0)4s - 3s23p 3(48j5p 58O _ 5p 2-2 Ml 
2 6 4696.25 4696.252 4697.566 52 623.640 - 73 911.259 3s 23p 3(4S0)4s - 3s23p 3(4so)5p 5S0_5p 2-1 Ml 
4 1 5278.10 5278.128 5279.597 55 330.811 - 74 271.651 3s 23p 3(,'SO)4s - 3s23p 3(4S0)5p 3so_3p 1-0 Ml 
4 2 5278.70 5278.700 5280.169 55330.811 - 74269.600 3s1l3p o("S")4S-3s1l3p o("Sj5p 3SG _3.t' I-I MI 
4 3 5278.99 5278.993 5280.462 55330.811 - 74268.547 3s23p 3(48°)4s _ 3s23p 3(4S0)5p 3SD_3p 1-2 Ml 

1 5372.58 5372.58 5374.07 63 446.065 - 82 053.92 3s 23p 3(4SD)4p - 3s23p 3(4S0)9d 6p_5Do 1-2 Ml 
1 5375.83 5375.83 5377.33 63457.142 - 82053.74 3s23p 3(4S0)4p - 3s23p 3(4S0)9d 5p_5Do 2-3 Ml 
2 5381.02 5381.01 5382.51 63475.051 - 82053.74 3s23p 3(4SD)4p -3s23p 3(4S0)9d 5p_5n° 3-4 Ml 
1 5444.41 5444.50 5446.01 63457.142 - 81 819.20 3s 23p 3(4S0)4p -3s23p 3(4S0) lOs 5p_6So 2-2 Ml 
1 5449.82 5449.81 5451.33 63 475.051 - 81 819.20 3sz3p 3(4S0)4p -3s23p 3(4S0) lOs 5p_5S0 3-2 Ml 

12 2 5498.18 5498.19 5499.71 63 446.065 - 81 628.83 3s23p 3(4S0)4p -3s23p 3(4S0)8d 5p_5Do 1-2 Ml 
12 3 5501.54 5501.54 5503.07 63 457.142 - 81 628.83 3s23p 3(4S0)4p -3s23p3(4S0)8d 5p_5Do 2-3 Ml 
12 4 5507.01 5507.00 5508.53 63475.051 - 81 628.70 3s 23p 3(4S0)4p - 3s23p 3(4S0)8d 5p_5Do 3-4 Ml 

1 5605.24 5605.24 5606.80 63446.065 - 81 281.56 3s 23p 3(4S0)4p -3s23p 3(4S0)9s 6p_5So 1-2 Ml 
1 5608.69 5608.72 5610.28 63 457.142 - 81 281.56 3s 23p 3(4Sj4p - 3s23p 3(4S0)9s 5p_6So 2-2 Ml 

1 5614.39 5614.37 5615.92 63475.051 - 81 281.56 3s 23p 3(4S0)4p -3s23p3(4S0)9s 5p_5S0 3-2 Ml 
11 2 5696.63 5696.64 5698.22 63 446.065 - 80 995.41 3s23p 3(48°)4p -3s23p3(4S0)7d 5p_5Do 1-2 Ml 
11 4 5700.24 5700.24 5701.82 63457.142 - 80995.41 3s 23p 3(4S0)4p -3s23p3CtSO)7d 5p_5Do 2-3 Ml 
11 6 5706.11 5706.10 5707.69 63475.051 - 80995.28 3s23p 3(48°)4p -3s23p 3(4S0)7d 5p_5Do 3-4 Ml 

1 5879.63 5879.67 5881.30 63 446.065 - 80 449.1 0 3s23p 3(4S0)4p -3s23p3(4S0)8s 5p_5So 1-2 Ml 

1 5883.49 5883.51 5885.14 63457.142 - 80449.10 3s 23p3[4S0)4p _3s23p3(4so)8s 5p_5So 2-2 Ml 
2 5889.75 5889.71 5891.35 63475.051 - 80449.10 3s 23p 3(4S0)4p -3s23p3(4S0)8s 5p_58° 3-2 MI 
1 5959.11 { 5959.02 { 5960.67 64 888.964 - 81 665.61 3s z3p 3("S°)4p - 3s23p 3(4S0)8d 3p_3Do 1-2 Ml 

5959.05 5960.70 64891.386 - 81 667.93 3s 23p 3(4S0)4p - 3s23p 3(4S0)8d 3p_3Do 0-1 
1 5961.19 5961.21 5962.86 64892.582 - 81 663.05 3s 23p 3(4S0)4p - 3s23p 3("8°)8d 3p_3Do 2-3 Ml 

10 3 6041.93 6041.92 6043.60 63 446.065 - 79 992.50 3s 23v 3(4S0)4v - 3s23v 3('fSO)6d 5p_5Do 1-2 Ml 
10 5 6046.04 6046.04 6047.71 63457.142 - 79992.32 3s 23p 3(4S0)4p - 3s23p 3(4S0)6d 5p_5Do 2-3 Ml 
10 10 6052.66 6052.66 6054.33 63475.051 - 79992.15 3s 23p 3(4S0)4p - 3s23p 3(4S0)6d 5p_5Do 3-4 Ml 

3 6172.77 6172.77 6174.48 64888.964 81084:67 3s23p 3(4S0)4p -3s23p3(4S0)7d 3p_3Do I-I Fl,Ml 
7 6173.61 6173.61 6175.32 64888.964 -81 082.46 3s23p 3(4S0)4p -3s23p3(4S0)7d 3p_3Do 1-2 Fl,MI 

3 6174.97 6174.99 6176.70 64 892.582 - 81 082.46 3s 23p 3(4S0)4p - 3s23p 3(48j7 d 3p_3Do 2-2 Fl 
7 6175.82 6175.82 6177.53 64892.582 - 81 080.29 3s 23p 3(48°)4p - 3s23p 3(4S0)7 d 3p_3Do 2-3 FI,Ml 
2 6395.17 6395.16 6396.93 64 888.964 -80521.46 3s 23p 3(48°)4p _ 3s 23p 3(48°)8.~ 3p_38° 1-1 FI,Ml 

1 6396.08 6396.15 6397.92 64891.386 - 80521.46 3s 23p 3(4S0)4p - 3s23p 3(4S0)8s 3p_3So 0-1 Fl 
3 6396.64 6396.64 6398.41 64892.582 - 80521.46 3s23p 3(4S0)4p -3s23p3(4S0)8s 3P_3S0 2-1 Fl,Ml 

9 1 640:158 61103.57 61105.34 6~ 446 065 _ 79 01)8 011 3.q 23p 3(4S0)4p _ 3g23p 3(4S0) 7 S 5p_5So I-? MI 

9 2 6408.13 6408.12 6409.89 63457.142 - 79058.04 3s 23p 3(4S0)4p - 3s23p 3(4S0)7 s sp_5SO 2-2 M1 
9 3 6415.50 6415.48 6417.25 63 475.051 - 79 058.04 3s 23p3(4S0)4p -3s23p 3(4S0)7s 5p_5So 3-2 Ml 

2 6535.61 6535.58 6537.39 64 888.964 - 80 185.60 3s 23p 3(4S0)4p -3s23p 3(4S0)6d 3p_3Do 1-1 FI,Ml 
4 6536.41 6536.34 6538.14 64888.964 80183.83 3s 23p 3(4S0)4p - 3s23p 3(,'so)6d 3p_3Do 1-2 Fl 

2 6536.67 6536.61 6538.42 64 891.386 - 80 185.60 3s23p 3(,'SO)4p -3s23p 3(4S0)6d 3p_3Do 0-1 Fl 
2 6537.96 6537.88 6539.69 64892.582 - 80 183.83 3s 23p 3(4S0)4p - 3s23p 3(4S0)6d 3p_3Do 2-2 Fl,Ml 
6 6538.57 6538.60 6540.40 64 892.582 - 80 182.16 3s 23p 3(49°)4p _ 3s23p 3(49°)6d 3p_3Do 2-3 FlrMI 

8 6 6743.58 6743.54 6745.40 63 446.065 - 78 270.99 3s23p 3(4S0)4p -3s23p 3(4S0)5d 5p_5Do 1-2 MI 
8 8 6748.79 6748.79 6750.65 63457.142 78270.52 3s23p 3(4S0)4p -3s23p3(4S0)5d 5p_5Do 2-3 Ml 

8 10 6757.16 6757.15 6750.02 63475.051 78270.10 3s23p 3(4S0)4p 3s23p 3(4S0)5d 5p .5Do :3 ···4 Ml 

3 6992.79 6992.85 6994.77 64888.964 - 79 185.35 _ 3s 23p 3(4S0)4p - 3s23p 3(4S0) 7 S 3p_3so 1-1 Fl,Ml 
1 6993.99 6994.03 6995.96 64 891.386 - 79 185.35 3s 23p 3(4S0)4p -3s23p3(4S0)7s 3p_3so 0-1 F1 
4 6994.58 6994.62 6996.55 64 892.582 - 79 185.35 3s23p 3(4S0)4p-3s23p3('ISO)7s 3p_38° 2-1 FI,Ml 
4 7161.43 7161.44 7163.42 67 877.635 - 81 837.45 3s 23p 3(4S0)3d - 3s23p 3(4S0)81 5Do_5F 4- Fl 

1 7165.53 7165.50 7167.47 67 885.527 - 81 837.45 3s z3p 3(4S0)3d - 3s23p 3(,'SO)&1' 5Do_5F I- F! 
2 7166.64 7166.66 7168.64 67887.797 - 81 837.45 3s 23p 3(4S0)3d - 3s23p 3(4S0)&1' 5Do_5F 2- Fl 
2 7107.70 7107.80 7169.77 67 890.008 - 81 837.45 3s 23p a(.dSft)3d - 3s 2 3p 3(.dSft)8J 5D"_5F 3- FI 

15 1 7242.44 7242.51 7244.50 64 888.964 - 78 692.53 3s23p 3(4S0)4p - 3s23p 3(4S0)5d 3p_3Do 1-1 Fl,Ml 
15 3 7243.05 7243.12 7245.11 64888.964 - 78691.37 3s z3p 3(4S0)4p - 3s23p 3(4S0)5d 3p_3Do 1-2 FI,Ml 
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Mult. Ret. Air Wavelength (A) Vacuum Wave- Levels (cm -I) Configurations Tenns J Ref. 

No. Int. ObseIVed Calculated length (A) Lower Upper Values 

15 1 7243.74 7243.78 7245.78 64 891.386 - 78 692.53 3s 23p 3(48°)4p - 3s23p 3(48°)5d 3p_3Do 0-1 Fl,Ml 

15 6 7244.75 7244.79 7246.79 64 892.582 - 78 691.80 3s 23p 3eSO)4p - 3s23p 3(4S0)5d 3p_3Do 2-3 FI,MI 

1 7409.46 7409.49 7411.53 67816.351 - 81 308.84 3s 23p 3(2DO)4s - 3s23p 3(48°)71 3Do_5F 1- Fl 
1 7414.35 7414.35 7416.39 67825.188 - 81 308.84 3s23p 3fDO)4s - 3s23p 3(48°)71 3Do_5F 2- FI,Ml 
1 7423.68 7423.68 7425.72 67 842.867 - 81309.57 3s23p 3fDO)4s -3s23p 3(48°)71 3Do_3F 3- Fl 

2 7424.14 7424.08 7426.13 67842.867 81 308.84 3s 23p 3fDO)4s - 3s23p 3(48171 3Do_5F 3- Fl,MI 
5 7443.35 7443.30 7445.35 67 877.635 - 81 308.84 3s 23p 3(4S0)3d - 3s 23p 3(48°)7j sDo_sF 4- FI,MI 

I 7446.97 7446.92 7448.97 67884.158 - 81 308.84 3s 23p 3(4S0)3d - 3s23p 3(4S0)71 sDo_sF 0-1 Fl 
I 7447.65 7447.67 7449.73 67885.527 - 81 308.84 3s 23p 3(48°)3d - 3s23p 3(4S0)71 5Do_5F 1- FI,MI 
2 7449.02 7448.93 7450.99 67887.797 - 81 308.84 3s 23p 3(48°)3d -3s23p3(4S0)7j sDo_sF 2- FI,Ml 

3 7450.25 7450.16 7452.21 67890.008 - 81 308.84 3s 23p 3(48°)3d - 3s23p 3(48°)71 5Do_sF 3- FI,Ml 
1 7585.70 7585:73 7587.82 67 816.351 - 80995.37 3s23p 3(2DO)4s - 3s23p 3(48°)8p 3Do_3p 1- FI,Ml 
11ll 7590.84 7590J~2 7592.91 67 825.188 - 80 995.37 3s 23» 3(2D°)4s - 3s23» 3(48°)8» 3Do_3p 2-1 FI 
2 7600.81 7600.81 7602.90 67842.867 - 80995.74 3s23p 3(2DO)4s - 3s23p 3(48°)8p 3Do_3p 3-2 Fl 

7 6 7679.61 7679.56 7681.67 63 446.065 - 76 464.06 3s23p 3(48°)4p _ 3s23p 3(4S0)6s sP_SSo ' 1-2 Fl,MI 

7 8 7686-11 7686.10 7688.9.9. 634fi7.142 - 76464.06 3s23p 3(4S0)4p _3s23p 3(4S0)6s Sp_5S0 2-2 FtMI 
7 10 7696.72 7696.70 7698.82 63475.051 - 76464.06 3s23p 3(48°)4p _ 3s23p 3(48°)6s sp_5so 3-2 FI,MI 

26E2 7725.0461 7725.0461 7727.1721 9 238.609 - 22 179.954 3s23p4 _3s 23p4 ID_ 18 2-0 El 
I 7890.49 7890.49 7892.66 67825.188 - 80495.18 3s 23p 3(2DO)4s - 3s23p 3(48°)6j 3Do_3F 2- Fl 
1 7891.03 7891.04 7893.21 67 825.188 - 80494.31 3s 23p 3fDO)4s - 3s 23p 3(48°)61 3Do_sF 2- FI 

1 7901.46 7901.52 7903.69 67842.867 80495.18 3s23p 3fDO)4s - 3s23p 3(48°)61 3Do_3F 3- FI 
2 7902.07 7902.06 7904.24 67842.867 - 80494.31 3s23p 3(llDO)4s -3s 23p 3('18°)6j 3Do_sF 3- Fl,MI 

22 15 7923.90 7923.84 7926.02 67877.635 - 80494.31 3.// 23p 3(4~O)3rl. _ 3.//23p 3(4~0)flf sno_sF 4- Fl,M1 

22 1 7927.98 7927.94 7930.12 67 884.158 - 80 494.31 3s 23p 3(48°)3d - 3s 23p 3(48°)6j sDo_sF 0-1 Fl,Ml 
22 6 7928.82 7928.80 7930.98 67885.527 80494.31 3s 23p 3(48°)3d - 3s23p 3(48°)6j DDo_sF 1- Fl,Ml 

22 8 7930.28 7930.23 793241 67887.797 - 80494.31 3.// 23p 3(4~O)3rl. _ 3.//23p 3(4~0)fif DDo_DF 2- Fl,M1 

22 10 7931.66 7931.62 7933.80 67890.008 - 80494.31 3s 23p 3(48°)3d - 3s23p 3(48°)6j 5Do_sF 3- FI,Ml 
4 8123.00 8123.00 8125.23 67 816.351 - 80 123.69 3s23p 3eDO)4s - 3s23p 3(4S0)7p 3D_3po 1-0 FI,Ml 
3 8125.45 8125.44 8127.68 67816.351 - 80 119.99 3s 23p 3fDO)4s - 3s23p 3(48°)7p 3D_3po 1-1 Fl,Ml 
5 8131.28 8131.28 8133.52 67825.188 - 80 119.99 3s23p 3(2DO)4s -3s23p 3(48°)7p 3D_3po 2-1 Fi,M! 

2 8133.01 8133.01 8135.25 64888.964 - 77 181.15 3s 23p 3(48°)4p - 3s23p 3(2po)4s 3p_3po 1-2 Fl,Ml 
4 8135.44 8135.41 8137.64 64 892.582 - 77 181.15 3s 23p 3(4S0)4p - 3s23p 3(2po)4s 3p_3po 2-2 Fl,Ml 
3 8136.17 8136.09 8138.32 67825.188 - 80 112.73 3s 23p 3(lDO)4s _ 3s 23p 3(4S0) 7 p 3D_3pe 2-2 Fl,Ml 
5 8147.81 8147.81 8150.05 67842.867 - 80 112.73 3s23p 3(2DO)4s-3s23p 3(4S0)7p 3D_3pe 3-2 Fl,Ml 
5 8148.41 8148.42 8150.66 52 623.640 - 64 892.582 3s 23p 3(48°)4s - 3s 23p 3(4S0)4p s8o_3p 2-2 FI,Ml 

2 8150.75 8150.83 8153.07 52623.610 61 888.961 3s 23p 3(4S0)4s - 3s23p 3(4S0)1p Sso_3p 2-1 FI,MI 
1 8153.49 8153.58 8155.82 64 888.964 - 77 150.14 3s23p 3(48°)4p _ 3s23p 3(lpo)4s 3p_3po 1-1 Fl,Ml 
1 8155.09 8155.19 8157.44 64891.386 - 77 150.14 3s 23p 3(48°)4p - 3s23p 3(2po)4s 3p_3po 0-1 Fl 
1 8155.93 8155.99 8158.23 64 892.582 - 77 150.14 3s 23p 3(48°)4p - 3s23p 3fpo)4s 3p_3po 2-1 Fl 
1 8163.24 8163.32 8165.56 64 888.964 - 77 135.52 3s23p 3(48°)4p - 3s 23p 3(2po)4s 3p_3po 1-0 FI,Ml 

14 5 8449.56 8449.56 8451.88 64 888.964 - 76 720.65 3s 23p 3(48°)4p - 3s23p 3(48°)6s 3p_3SO 1-1 Fl,Ml 
14 2 8451.34 8451.29 8453.61 64 891.386 - 76 720.65 3s 23p 3(4g0)4p _ 3s 23p 3(48°)6s 3p_38° 0-1 Fl 
14 5 8462.16 8462.14 8464.47 64802.682 76720.66 3s 23p 3(48°)4p - 38 23p 3(48°)& 3p_3So 2-1 Fl,MI 

15 8617.15 8617.09 8619.46 67816.351 - 79418.01 3s lI3p a(2Do)4s - 3s23p a(2Do)4p 3Do_3p 1-0 FI,Ml 
2 8626.63 8626.54 8628.91 67816.351 - 79405.30 3s 23p 3fDO)4s - 3s 23p 3(2DO)4p aDo_ 3p 1-1 Fl,Ml 

4 8033.23 8033.12 8035.50 67825.188 - 79405.30 fu23p:lCDO)4~ -3823p:lCDO)4p :lDO_:lP 2-1 Fl,Ml 

1 8648.52 8648.56 8650.93 67 816.351 - 79 375.80 3s23p 3(2DO)4s -3s23p 3(2DO)4p 3Do_3p 1-2 Fl 
2 8655.19 8655.17 8657.55 67825.188 - 79375.80 3s23p 3eDO)4s _3s23p 3(lDO)4p 3Do_3p 2-2 FI,Ml 
3 8668.49 8668.44 8670.82 67 842.867 - 79 375.80 3s23p 3(2DO)4s - 3s23p 3CZDj4p 3Do_3p 3-2 FI,Ml 

6 1 8670.22 8670.24 8672.62 63446.065 - 74976.61 3s 23p 3(48°)4p _ 3s23p 3(48°)4d DP_ 5Do 1-0 Fl,Ml 

6 3 8670.65 8670.65 8673.03 63 446.065 - 74 976.06 3s 23p 3(48°)4p - 3s 23p 3(48°)4d sp_5Do 1-1 FI,Ml 
6 2 8671.36 8671.30 8673.69 63446.065 - 74975.19 3s 23p 3(48°)4p - 3s 23p 3(48°)4d sp_sDo 1-2 Fl,Ml 
6 1 8679.00 8678.99 8681.37 63 457.142 - 74 976.06 3s!l3p aCS")4p -3s!l3p aCS")4d 5p_ 5D" 2-1 FI,Ml 
6 3 8679.65 8679.64 8682.03 63457.142 - 74975.19 3s 23p 3(48°)4p - 3s23p 3(48°)4d 5p_5Do 2-2 FI,Ml 
6 8 8680.46 8680.46 8682.85 63457.142 74974.10 3s23 3 48° 4 _ 3s23 3 48° 4d pC)p p() 5p_DDo 2-3 FI Ml 
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Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations 'renns J Ref. 

No. Int. Observed Calculated length (A) Lower Upper Values 

6 1 8693.24 8693.16 8695.55 63475.051 - 74975.19 3s23p 3(4S0)4p _3s23p 3(4S0)4d sp_soo 3-2 Fl,Ml 

6 3 8694.00 8693.98 8696.37 63475.051 - 74974.10 3s23p 3(48°)4p _ 3s23p 3(48°)4d sp_/jO° 3-3 FI,Ml 

6 10 8694.71 8694.71 8697.10 63475.051 - 74 973.14 3s 23p 3(4S0)4p - 3s 23p 3(48°)4d sp_sOo 3-4 Fl 
1 8825.57 8825.49 8827.92 67816.351 - 79 144.05 3s23p 3(200)4s -3s23p 3(4S0)5j 300_3F 1-2 Fl 
1 8826.54 8826.46 8828.88 67816.351 - 79 142.81 3s 23p 3(200)4s - 3s23p 3(4S0)51 30o_ SF 1- Fl 

1 8832.48 8832.39 8834.81 67825.188 - 79 144.05 3s23p3[200)4s-3s23p3(48°)5j 300_3F 2-3 Fl 
1 8833.47 8833.35 8835.78 67 825.188 - 79 142.81 3s23p 3(20°)48 - 3s23p 3(48°)5j 30o_ SF 2- Fl 
1 8846.29 8846.20 8848.63 67 842.867 - 79 144.05 3s23p 3(200)4s - 3s23p 3(48°)5j 300_3F 3-4 Fl 

3 8847.28 8847.17 8849.60 67842.867 - 79 142.81 3s23p 3(lOO)4s - 3s23p 3(4S0)5J 300_5F 3- Fl 

21 9 8874.53 8874.48 8876.91 67 877,.635 - 79 142.81 3s23p 3(48°)3d - 3s23p 3(4S0)5j soo_sF 4- Fl 

21 1 8879.62 8879.62 8882.06 67 884.158 - 79 142.81 3s23p 3(4S0)3d _3s23p 3(48°)5( sOo_sF 0-1 FI 
21 3 8880.70 8880.70 8883.14 67 885.527 - 79 142.81 3s23p 3(4S0)3d - 3s23p 3(48°)5j soo_sF 1- Fl 

21 5 8882.47 8882.49 8884.93 67887.79,7 - 79 142.81 3s 23p 3(4S0)3d - 3s23p 3(4S0)5J 500_5F 2- Fl 
21 7 8884.23 8884.24 8886.68 67890.008 - 79 142.81 3s 23p 3(4S0)3d - 3s23p 3(48°)5j soo_sF 3- Fl 

13 6 9035.92 9035.88 9038.36 64 892.582 - 75 956.53 3s23p 3(4S0)4p -3s23p 3(4S0)4d 3p_30o 2-3 Fl 

13 4 9036.32 9036.34 9038.82 64 888.964 - 75 952.35 3s23p 3(4S0)4p _ 3s23p 3(4S0)4d 3p_30O 1-2 Fl 

13 2 9036.73 9036.67 9039.15 64888.964 - 75951.95 3s23p 3(4S0)4p_3s23p 3(4S0)4d 3p_30O 1-1 Fl 
1::l ::l QO::lR.72 Q03Rfl5 Q04L13 64 g9L38fl - 7595L95 3.~23p 3(4S0)4p _3g23p 3(4S0)4d 3p_3Do 0-1 Fl 

13 3 9039.27 9039.30 9041.78 64 892.582 - 75 952.35 3s23p 3(4S0)4p _ 3s23p 3(4S0)4d 3p_30O 2-2 Fl 

1 1500 9212.865 9212.863 9215.391 52623.640 - 63475.051 3s 23p 3(4S0)48 _ 3s23p 3(4S0)4p sso_sp 2-3 Jl 

1 1050 9228.092 9228.093 9230.626 52623.640 - 63457.142 3s 23p 3(4S0)4s - 3s23p 3(4S'4p sso_sp 2-2 Jl 

1 810 9237.538 9237.538 9240.073 52 623.640 - 63 446.065 3s 23p 3(4S0)48 _ 3s23p 3(48°)4p sso_sp 2-1 Jl 

18 200 9413.46 9413.46 9416.04 67 842.867 - 78 463.04 3s23p 3(20°)48 - 3823p 3(200)4p 300_3F 3-4 Fl 

18 200 9421.93 9421.93 9424.52 67825.188 - 78435.81 3s 23p 3(20°)48 - 3s23p 3eOO)4p 30o _3F 2-3 Fl 
18 200 9437.1 ] 9437.13 9439.72 67816.35] - 78409.89 3g 23p 3(2DO)4s _ 3g23p 3(.olDO)4p 3Do_3F 1-2 Fl 

18 50 9437.60 9437.66 9440.25 67 842.867 - 78 435.81 aS 23p3eOO)48 -3s23p3eOO)4p 300_3F 3-3 Fl 

18 50 9445.03 9445.01 9447.60 67825.188 - 78409.89 3s 23p 3(200)4s - 3s23p 3(200)4p 300_3F 2-2 Fl 

100 9455.43 9455.44 9458.03 67890.016 - 78463.04 3s23p 3(4S0)3d -3s23p 3fOO)4p 50° _,'IF 3-4 FI 

70 9477.86 9477.87 9480.47 67887.805 - 78435.81 3s 23p 3(4S0)3d - 3s23p 3(200)4p soo_3F 2-3 Fl 

20 9479.83 9479.85 9482.45 67890.016 - 78435.81 3s23p 3(4S0)3d -3s23p3CZOO)4p soo_3F 3-3 Fl 

25 9499.16 9499.16 9501.77 67 885.535 - 78 ·409.89 3g 23p 3(4S0)3d _ 3g23p 3(2DO)4p SDO_3F 1-2 Fl 

20 9501.21 9501.21 9503.82 67 887.805 - 78 409.89 3s23p 3(48°)3d -3s23p 3eOO)4p sOo_3F 2-2 Fl 

17 80 9633.130 9633.133 9635.775 67 825.188 - 78 203.180 3s23p 3(20°)48 -3s23p 3CZOO)4p 30°_30 2-3 Jl 

17 120 9649.568 9649.571 9652.218 67 842.867 - 78 203.180 3s 23p 3(20°)48 - 3s23p 3(200)4p 30°_30 3-3 Jl 

17 30 9672.283 9672.284 9674.937 67816.351 - 78 152.336 3s23p3eOO)48 -3s23p 3(200)4p 30°_3D 1-1 Jl 

17 25 9672.531 9672.532 9675.185 67816.351 - 78 152.071 3s23p 3[20°)48 - 3s23p 3(l00)4p 3Do_3D 1-2 JJ 

1 9677.50 9677.39 9680.05 70 164.650 - 80 495.18 3s 23p 3(4S0)3d - 3s23p 3[4S0)6j 300_3F 1-2 FJ 

1 9678.92 9678.84 9681.49 70 166.195 - 80495.18 3s23p 3(4S0)3d - 3s23p 3(4so)6j 300_3F 2-3 Fl 

17 35 9680.561 9680.561 9683.216 67 825.188 - 78 152.336 3s23p 3eOO)48 - 3s23p 3(200)4p 30°_30 2-1 Jl 

17 50 9680.809 9680.809 9683.464 67825.188 - 78 152.071 3s23p 3(l00)48 - 3s23p 3(200)4p 30°_30 2-2 Jl 

2 0686.11 0686.12 0688.78 70173.06 - 80406.18 as 23p 3(4S0)3d - 33 23p 3(4S0)6J 3Do_3p 3-4 PI 

20 15 9691.604 9691.602 9694.260 67887.797 - 78203.180 3s 23p 3(4S0)3d - 3s 23p 3(200)4p 500_ 30 2-3 Jl 

20 25 9693.686 9693.679 9696.338 67890.008 - 78203.180 3s 23p 3[4S0)3d - 3s23p 3(200)4p SOO_30 3-3 Jl 

17 12 9697.408 9697.410 9700.070 67 842.867 - 78 152.071 3s23p 3(20°)48 - 3s23p 3(l00)4p 30°_30 3-2 Jl 

20 10 9737.457 9737.454 9740.125 67 885.527 - 78 152.336 3s 23p 3(4S0)3d - 3s23p 3(l00)4p sOo_3D 1-1 Jl 

20 8 9737.707 9737.706 9740.376 67885.527 - 78 152.071 3s 23p 3(4S0)3d - 3s23p 3(l00)4p Soo_30 1-2 Jl 

20 10 9739.609 9739.608 9742.279 67887.797 - 78 152.336 3s23p 3(4S0)3d - 3s23p 3eOO)4p 500 _30 2-1 Jl 

20 12 9739.869 9739.859 9742.530 07887.797 - 78 152.071 3.5 23p !l(dSO)3d - 3.5 23p !lCD°)4p fiDo_!lD 2-2 Jl 

20 11 9741.961 9741.958 9744.629 67890.008 - 78 152.071 3s 23p 3(4S0)3d - 3s23p 3(200)4p SOo_30 3-2 Jl 

16 5 9909.699 9909.702 9912.419 67825.188 - 77913.543 3s 23p 3eOO)48 - 3s23p 3(4S0)6p 30o _3p 2-1 Jl 

2 9911.85 9911. 79 9914.51 64888.964 - 74975.19 3s 23p 3eSO)4p - 3s23p 3[4S0)4d 3p_ 5OO 1-2 Fl 

16 3 9912.156 9912.156 9914.874 67816.351 - 77902.208 3s 23p 3(20°)48 - 3s23p 3(4S0)6p 3Do_ 3p 1-0 Jl 

1 9923.60 9923.644 9926.365 67 816.351 - 77 890.532 3s 23p 3(200)4s - 3s z3p 3(4S0)6p 300 _3p 1-2 Fl 

16 4 9932.359 9932.357 9935.080 67 825.188 - 77 890.532 3s 23p 3(lDO)48 - 3s23p 3(48°)6p 3Do_ 3p 2-2 Jl 
16 5 9949.830 9949.833 ' 99(;2.(;01 07 842.807 - 77 890.(;32 3.5 ~3p Y'DO)4.5 - 3s 23p !l(dSO)Op !lDo_!lP 3-2 Jl 
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Air Wavelength (A) Mult. ReI. Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 

No. Int. Observed Calculated length (A) Lower Upper Values 

5 9958.859 9958.863 9961.593 67 816.351 - 77 854.906 3s23p 3(2DO)4s -3s23p3(2D°)4p 3Do_lp 1-1 Jl 
3 9962.989 9962.997 996~.729 67816.351 - 77 850.740 3s23p 9(-1DO)4S - 3s23p 3(4S")6p 3Do_oP I-I Jl 

2 9971.591 9971.586 9974.320 67887.797 - 77913.543 3s 23p 3(4S0)3d _ 3s23p 3(4S0)6p DDo_ 3p 2-1 Jl 

1 9971.71 9971.779 9974.513 67825.188 - 77850.740 3s23p3eDO)4s -3s23p 3(4S0)6p 3Do_ 5p 2-1 Fl 

1 9980.54 9980.611 9983.347 67885.527 - 77902.208 3s 23p 3(4S0)3d _ 3s23p 3(4S0)6p sDo_3p 1-0 JI 

2 9996.736 9996.735 9999.476 67890.008 - 77890.532 3s 23p 3eSO)3d - 3s23p 3(4S0)6p sDo_3p 3-2 Jl 

Wavenumber (em-I) Vacuum Wave-
Observed Calculated length (A) 

4 9978.816 9978.811 10021.234 67 877.635 - 77 856.446 3s 23p 3(4S0)3d _ 3s23p3(4S0)6p sDo_sp 4-3 Jl 

1 9967.098 9967.109 10033.000 67887.797 - 77854.906 3s 23p 3(4S0)3d - 3s23p 3(2DO)4p SDo_Ip 2-1 Jl 

1 9966.433 9966.438 10033.675 67 890.008 - 77 856.446 3s23p 3(~SO)3d - 3s23p 3(,'gO)6p DDo_DP 3-3 Jl 

2 9965.429 9965.437 10034.683 67887.797 - 77853.234 3s 23p3eSO)3d _3s23p3(4S0)6p sDo_sp 2-2 Jl 

2 9965.210 9965.213 10034.908 67885.527 - 77850.740 3s 23p 3(4S0)3d _3s23p 3(4S0)6p sDo_sp , 1-1 Jl 

2 9963.234 9963.226 10036.910 67 890.008 - 77 853.234 3s 23p 3('SSO)3d _ 3523p 3(4S0)6p sDo_sp 3-2 Jl 
1 9962.940 9962.943 10037.195 67887.797 - 77850.740 3s 23p 3(4S0)3d _ 3s23p 3(4S0)6p 5Do_ 5p 2-1 JI 

3 1850 9561.769 9561.771 10458.314 55330.811 - 64892.582 3s 23p 3(4S0)4s _3s23p3(4S0)4p 3so_3p 1-2 JI 

3 310 9560.575 9560.575 10459.622 55330.811 - 64891.386 3s 23p 3(4S0)45 - 3s23p 3(4S0)4p 3so_3p 1-0 Jl 

3 1300 9558.153 9558.153 10462.272 55330.811 - 64888.964 3s23p 3(4S0)4s _ 3s23p 3(4S0)4p 3so_3p 1-1 JI 

210 9402.037 9402.037 10635.993 69 237.886 - 78 639.923 3s 23p 3('100)4s - 3s23p 3(200)4p 10o_ IF 2-3 Jl 
100Ml 9238.608 9238.609 10824.140 0.000 - 9238.609 3s23p4 _3s 23p4 3P_ l D 2-2 El 

9 9125.54 9125.565 10958.226 63446.065 72571.63 3s 23p 3(4S0)4p -3s 3p 5 Sp_3pe 1-0 Jl 
13bl 8979.51 8979.40 11136.60 70 164.650 - 79 144.05 3s 23p 3(4S0)3d - 3s23p 3('IS15J 3Do_ 3F 1-2 JI 
18 8977.932 8977.86 11138.51 70 166.187 - 79 144.05 3s 23p 3(4S0)3d -3s23p3(4S0)5J 3Do _ 3F 2-3 Jl 

25 8970.146 8970.09 11148.16 70173.96 - 79 144.05 3s 23p 3(4S0)3d - 3s23p 3(4S0)5J 3Do_3F 3-4 Jl 
16 8936.263 8936.263 11190.360 63 446.065 - 72 382.328 3s 23p 3(4S0)4p -3s3p 5 Sp_3pa I-I JI 
5 8925.184 8925.186 11204.248 63457.142 - 72382.328 3s23p 3('ISO)4p _ 3s 3p 5 5p_3pe 2-1 Jl 

28 8914.438 8914.450 11217.742 69237.886 - 78 152.336 3s 23p 3(2DO)4s - 3s23p 3(2DO)4p 10°_3D 2-1 Jl 
Ml 8842.554 11308.950 396.055 - 9238.609 3s23p4 _3s23p4 3p_ l D 1-2 

1 8839.94 8840.007 11312.208 67 816.351 - 76 656.358 3s23p 3(2DO)4s _ 3s23p 3(4S0Hf 3Do_ 3F 1-2 Jl 
I 8838.50 8838.496 11314.142 67816.351 - 76654.847 3s 23p 3(2DO)4s - 3s23p 3(4S0Hf 3Do_SF 1-1 Jl 
2 8813.45 { 8813.463 { 11346.278 67 842.867 - 76 656.330 3s23p 3(2DO)4s -3s23p 3(4S0Hf 300 _3F 3-3 Jl 

8813.457 11346.286 67 842.867 - 76 656.324 3s23p 3(200)4s -3s1l3p 3(4S0Hf 300 .... 3F 3-4 
24 8811.907 { 8811.927 { 11348.256 67842.867 76654.794 3s 23p 3('1D°)4s - 3s23p 3(4S0Hf 30o_ SF 3-3 Jl 

8811.900 11348.290 67 842.867 - 76654.767 3s 23p 3(2D°)4s - 3s23p 3(4S0)4J 30o _ SF 3-4 

19 265 8777.134 { 8777.134 { 11393.241 67877.635 - 7665'4.769 3s 23p 3(4S0)3d - 3s23p 3(4S0)4J 5Do_SF 4-5 . Jl 
19 8777.132 11393.243 67877.635 - 76654.767 3s 23p 3(4S0)3d - 3s23p 3(4S0Hf sDo_SF 4-4 
19 30 8770.689 8770.689 11401.613 67884.158 - 76654.847 3s 23p 3(4S0)3d - 3s23p 3('ISO)4J Soo_5F 0-1 Jl 
19 85 8769.296 { 8769.320 { 11403.393 67 885.527 - 76 654.847 3s23p 3(4S0)3d -3s23p 3(4S0Hf SDo_5F 1-1 Jl 
19 8769.284 11403.440 67885.527 - 76654.811 3s 23p 3(4S0)3d - 3s23p 3(4S0Hf sDo_SF 1-2 

19 150 8767.004 { 8767.014 { 11406.392 67887.797 76654.811 3s23p 3(4S0)3d-3s23p3(4S0)4J sDo_sF 2-2 Jl 
19 8766.997 11406.414 67 887.797 - 76 654.794 3s 23p 3(4S0)3d - 3s23p 3(4S0)4f 5Do_SF 2-3 
19 165 8764.766 { 8764.786 { 11409.292 67 890.008 - 76 654.794 3s 23p 3(4S0)3d - 3s23p 3(4S0Hf SOD_SF 3-3 JI 
19 8764.759 11409.327 67 890.008 - 76 654.767 3s23p 3(4S0)3d -3s23p 3(4S0)4J 5Do _ 5F 3-4 

4 8737.50 11444.92 Jl 

6 8675.657 8675.657 11526.505 69237.886 - 77 913.543 3s23p 3(2DO)4s _3s23p3(4go)6p lDo_3p 2-1 JI 
13 8617.017 8617.020 11604.940 69 237.886 - 77 854.906 3s 23p 3(2DO)4s - 3s23p 3(200)4p IDo_lp 2-1 Jl 
4 8612.854 8612.854 11610.553 69 237.886 - 77 850.740 3s23p 3(200)4s _ 3s23p 3(4S0)6p 100_Sp 2-1 Jl 

10 8577.431 8577.430 11658.504 63 446.065 - 72 023.495 3s23p 3(4S°)4p -3s3p 5 Sp_3pa 1-2 J1 
10 8566.355 8566.353 11673.579 63457.142 - 72023.495 3s 23p 3(4S0)4p - 3s 3p 5 Sp_3pa 2-2 Jl 

2 8548.46 8548.444 11698.035 63 475.051 - 72 023.495 3s 23p 3(4S0)4p _ 3s3p 5 sp _3pa 3-2 Jl 
10 8029.234 8029.220 12454.510 70 173.96 - 78203.180 3s 23p 3(4S0)3d - 3s23p 3(2DO)4p 30°_3D 3-3 Jl 
4 7987.659 7987.686 12519.270 70 164.650 - 78 152.336 3s23p 3('ISO)3d-3523pa(2Do)4p· 30°_3D 1-1 Jl 
6 7985.938 { 7986.149 { 12521.680 70 166.187 - 78 152.336 3s23p 3(4S0)3d _3s 23p 3(o:lOO)4p 3Do_3D 2-1 Jl 

7985.884 12522.095 70166.187 78 152.071 3s23 3(4S0)3d -3s23p 3(lDO)4 aDO _ 3D 2-2 
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S I ;- Continued 

Mult. ReI. Wavenumber (em-I) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 
No. Int. ObselVed Calculated length (A) Lower Upper Values 

5 7682.69 7682.67 13016.31 64888.964 - 72571.63 3s 23p 3(4S0)4p - 3s 3p 5 3p_3pe 1-0 JI 
8 7493.367 7493:364 13345.141 64 888.964 - 72 382.328 3s 23p 3(4S0)4p - 3s 3p 5 3p_3pe 1-.1 Jl 
6 7489.747 7489.746 13351.588 64 892.582 - 72 382.328 3s 23p 3(4S0)4p - 3s 3p 5 3p_3pe 2-1 Jl 

12 7256.724 7256.725 13780.321 63446.065 - 70702.790 3s23p 3(4S0)4p _3s 23p 3(4S0)5s 5p_5so 1-2 Jl 
160 7245.648 7245.648 13801.388 63457.142 - 70702.790 3s23p 3(4S0)4p -3s23p3eSO)5s sp_sSo 2-2 Jl 

240 ' 7227.740 7227.739 13835.585 63475.051 - 70702.790 3s23p 3(4S0)4p_3s23p 3(4S0)5s 5p_SSo 3-2 Jl 
1 7134.532 7134.531 14016.338 64 888.964, - 72 023.495 3s 23p 3(4S0)4p - 3s 3p 5 :lp_3pe 1-2 Jl 

30 7130.911 7130.913 14023.450 64 892.582 - 72 023.495 3s23p 3(4S0)4p -3s3p 5 3p_3pe 2-2 Jl 
75 6491.708 6491.708 15404.27 70 164.650 - 76656.358 3s 23p 3(4S0)3d - 3s 23p 3(4S0Hf 3Do_3F 1-2 Jl 

130 6490.147 { 6490.171 { 15407.92 70 166.187 - 76656.358 3s23p 3(4S0)3d -3s23p 3(4S0)4J 3Do_3F 2-2 Jl 
6490.143 15407.98 70 166:187 - 76656.330 3s 23p 3(4so)3d -3s23p 3(4S0Hf 3Do_3F 2-3 

210 6482.365 { 6482.370 { 15426.46 70 173.96 - 76656.330 3s 23p 3(48°)3d - 3s23p 3 (480)4f 300_3p 3-3 Jl 
6482.364 15426.47 70 173.96 - 76656.324 3s 23p 3(4S0)3d - 3s23p 3(4S0)41 3Do_3F 3-4 

95 6462.436 6462.435 15474.04 64 888.964 - 71 351.399 3s23p 3(4S0)4p _3s23p 3(4S0)5s 3p_3SO I-I JI 
35 6460.014 6460.013 15479.84 64891.386 - 71 351.399 3s23p 3(4S0)4p -3s23p 3(4S0)5s 3p_3So 0-1 JI 

145 6458.816 6458.817 15482.71 64892.582 - 71 351.399 3s23p 3(4S0)4p_3s23p 3{'ISO)5s 3p_ 3so 2-1 Jl 

25 6043.325 6043.326 16547.18 67 877.635 - 73920.961 3s 23p 3(4S0)3d - 3s 23p 3(4so)5p 5Do_5p 4-3 JI 
4 6030.943 6030.953 16581.13 67 890.008 - 73 920.961 3s 23p 3(4S0)3d - 3s23p 3eSO)5p sDo_5p 3-3 Jl 
6 6027.128 6027.131 16591.64 67887.797 - 73914.928 3.s 23p 3eSO)3d - 3.s 23p 3(ASO)5p !i.OO_!i.p 2-2 Jl 

4 6025.734 6025.732 16595.49 67 ~85.527 - 73911.259 3s23p 3(4S0)3d _3s23p 3(4S'5p 5Do_5p J -J JJ 
6 6024.922 6024.920 16597.73 67890.008 - 73914.928 3s 23p 3(4S0)3d _ 3s23p 3(4S0)5p 5Do_5p 3-2 Jl 

3 6023.453 6023.462 16601.75 67887.797 - 73911.259 3s23p 3(4S0)3d _ 3s23p 3(4S0)5p 5Do_5p 2-1 Jl 
635 5281.378 5281.378 18934.45 64 892.582 - 70 173.96 3s23p 3(4S0)4p _ 3s23p 3(4S0)3d 3p_3Do 2-3 JI 
335 5277.223 5277.223 18949.36 64888.964 - 70 166.187 3s23p 3(4S0)4p-3s23p 3(4S0)3d 3p_3Do 1-2 JI 

55 5275.685 5275.686 18954.88 64 888.964 - 70 164.650 3s23p 3(4S0)4p -3s23p 3(4S0)3d 3p_3Do I-I Jl 
80bl 5273.58 5273.605 18962.36 64 892.582 - 70 166.187 3s23P\~S")4p -3s23pyI S")3d :lp_:lo" 2-2 Jl 

5273.23 5273.264 18963.59 64891.386 - 70 164.650 3s23p 3(4S0)4p -3s23p 3(4S0)3d 3p_3Do 0-1 JI 
5 5272.070 5272.068 18967.89 64892.582 '- 70 164.650 3s23p 3(4S0)4p -3s23p 3(4S0)3d 3p_3Do . 2-1 Jl 

J.Lm 

115 4441.733 4441.732 2.251374 63446.065 - 67887.797 3s23p 3(4S0)4p -3s23p3eSO)3d sp_sDo 1-2 Jl 
185 4439.462 4439.462 2.252525 63446.065 - 67885.527 3s23p 3(4S0)4p _3s23p 3(4S0)3d sP_sDo I-I JI 
116 4438.003 4438.003 2.263220 63446.065 - 67884.158 3s23p 3(4S0)4p -3s23p 3(4S0)3d 5p_ SOo 1-0 Jl 

280 4432.866 4432.866 2.255877 63457.142 - 67890.008 3s23p 3C~SO)4p - 3s23p 3(4S0)3d sp_sDo 2-3 Jl 

225 4430.655 4430.655 2.257003 63457.142 - 67887.797 3s23p 3(4S0)4p-3s23p 3(4S0)3d sp_sDo 2-2 Jl 

75 4428.386 4428.385 2.258160 63457.142 - 67885.527 3s 23p 3(4S0)4p - 3s 23p 3(4S0)3d sp_sDo 2-1 JI 
135 4414.958 4414.957 2.265028 63475.051 - 67890.008 3s23p 3(4S0)4p -3s23p 3(4S0)3d sp_sDo 3-3 Jl 
25 4412.746 4412.746 2.266163 63475.051 - 67887.797 3s23p 3(4S0)4p - 3s23p 3(4S0)3d sp_sDo 3-2 Jl 

1250 4402.584 4402.584 2.271393 63475.051 - 67877.635 3s23p3eSO)4p-3s23p3(4S0)3d sp_sDo 3-4 Jl 
70 4385.725 4385.725 2.280125 63457.142 - 67842.867 3s23p 3(4S0)4p -3s23p3eDO)4s sP_3Do 2-3 Jl 

5 4379.122 4379.123 2.283562 63 446.065 - 67 825.188 3s23p 3(4S0)4p - 3s23p 3eDO)4s 5p_3Do 1-2 Jl 
I 4370.271 4370.286 2.288180 63446.065 - 67816.351 3s 23p 3(4S0)4p -3s23p 3eDO)4s sp_ 3Do I -I Jl 

26bl 4308.06 4368.046 2.289353 63 457.142 - 67 825.188 3.s 23p 3C'SD)4p - 3.s23p 3eOO)4s Fip_ 3OD 2-2 JI 

4367.817 4367.816 2.289474 63475.051 - 67 842.867 3s23p 3(4SD)4p -3s23p3eDO)4s 5p_3Do 3-3 Jl 
2 4359.61 4359.73 2.293720 73 911.259 - 78 270.99 3s23p 3(4S0)5p -3s23p 3(4S0)5d sP_sDo 1-2 JI 

2 4355.60 4355.59 2.295900 73914.928 - 78270.52 3s23p 3(4S0)5p - 3s23p 3(4S0)5d 5p_sDo 2-3 JI 
5bl 4349.43 4349.56 2.299083 73 920.961 - 78 270.52 3s23p 3(4S0)5p -3s23p 3(4S0)5d 5p_5Do 3-3 JI 

4349.063 4349.14 2.299305 73920.961 - 78270.10 3s 23p 3(4S0)5p - 3s23p 3(4S0)5d sp_5Do 3-4 Jl 
4 4107.002 4107.001 2.434867 70 164.650 - 74 271.651 3s 23p 3(4S0)3d - 3s23p 3(4S0)5p 3Do_3p 1-0 Jl 
3 4104.959 4104.950 2.436083 70 164.650 - 74269.600 3s 23p :lC4S")3d - 3s23p :l('S")5p :lO"_:lP 1-1 Jl 

11 4103.413 4103.413 2.436996 70 166.187 - 74269.600 3s23p 3(4S0)3d _3s23p 3(4S0)5p 3Do_3p 2-1 Jl 
4 4102.360 4102.360 2.437621 70 166.187 - 74 268.547 3s 23p 3(4S0)3d - 3s 23p 3(4S0)5p 3DD_3p 2-2 Jl 

21 4094.589 4094.587 2.442249 70173.96 - 74268.547 as 23p 3(4S0)3d - 3s 23p 3(4S0)5p 3Do_3p 3-2 Jl 
7 4077.843 2.452277 Jl 
3 4032.621 2.479777 Jl 
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S I - Continued 

Mult. ReI. Wavenumber (em-I) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. ObseIVed Calculated length (p,m) Lower Upper Values 

2 3973.992 2.516361 JI 
5 3R17Jl2R 2.619222 .TI 

6 3772.687 2.650631 Jl 
\t.} , 3771.945 2.651152 Jl 
13 3770.689 2.652035 Jl 

23 3218.174 3218.171 3.107355 70702.790 - 73920.961 3s 23p 3(48")58 _ 3s23p 3(48°)5p D8"_sp 2-3 Jl 
18 3212.137 3212.138 3.113191 70 702.790 - 73 914.928 3s 23p 3(48")5s _ 3s23p 3 (480)5p 5so _sp 2-2 Jl 
11 3208.470 3208.469 3.116751 70702j·790 - 73911.259 3s 23p3("SO)5s_3s23p 3(4S0)5p ssa_sp 2-1 Jl 
2 2920.251 2920.252 3.424362 71 35L399 - 74271.651 3s 23p 3(48°)58 _ 3s23p 3(4S")5p a8o_3p 1-0 Jl 
6 2918.192 2918.201 3.426769 71 351.399 - 74269.600 3s 23p 3(4S0)5s - 3s23p 3(4S0)5p 3S0_3p 1-1 Jl 

12 2917.143 2917.148 3.428006 71 351.399 - 74 268.547 3s23p 3(,'8°)58 - 3s 23p 3(4S0)5p 3S0_3P 1-2 Jl 

Ml 396.12 396.055 25.2490 0.000 - 396.055 3s23p4 _3823p4 3p_3p 2-1 H2 
Ml 177.585 56.311 396.055 - 573.640 3823p4 _3s23p4 3p_3p 1-0 
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SII 

P I isoelectronic sequence 

Ionization energy 188232.7 ± 2.0 cm- I (23.33789 ± 0.00025 eV) 

References 
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The estimated errors of Pettersson's wavelength deter
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above 4500 A, less than 0.02 A between 4500 A and 
2000 A and less than 0.01 A. below 2000 A." [P2]. We have 
included a few lines from earlier investigations [HI, B4, 
B5]; the calculated wavelengths for these lines should in 
general be significantly more accurate than the observed 
values. The wavelengths of the 3s 23p 3 4so - 2Do forbidden 
lines given here (6716.440 and 6730.815 A) are probably 
accurate to about 0.02 A. 
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Mult. ReI. Vae. Wavelength (A) 
No. Int. Observed Calculated 

2g 558.755 558.755 
2g 558.924 558.924 
2g 559.131 559.131 
2g 560.713 560.713 
3g 571.156 571.156 

4g 571.364 571.364 
5g 571.779 571.779 
4g 573.523 573.523 
Ig 573.627 573.627 
Ig 573.813 573.807 

2g 574.397 574.389 
Ig 576.057 576.051 
Ig 576.978 576.978 
1 588.958 588.963 
1 589.079 589.074 

8g 593.507 593.506 
109 593.835 593.832 
llg 594.475 594.470 
5g 597.494 597.497 
Ig 597.760 597.758 

Ig 599.834 599.847 
6bl 600.661 600.673 
5g 602.446 602.441 
4g 603.430 603.430 
1 616.437 616.431 

2 616.560 616.555 
1 627.390 627.393 
1 629.340 629.342 

12g 640.412 640.416 
13g 640.902 640.904 

15g 641.767 641.771 
1 644.488 644.486 
1 644.623 644.619 
1 645.012 645.005 

10 645.920 645.921 
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303-326. 
P2 Pettersson, J. E. [1983], Phys. Scr. 28, 421-434. 
T3 TIi:1UgCI, J. T., Mundi, 0., i:1mJ Rut::~h::J, F. L. [1980], A~truphy:;. J. 

236, 1035 - 1042. 

Levels (em-I) Configurations Terms J Ref. 
Lower Upper Values 

0.00 - 178969.32 3s23p3 _3s23p 2(3P)7d 4SO_4p %-1/2 P2 
0.00 - 178915.20 3s23p 3 -3s23p 2caP)7d 4gO_4p %-%. P2 
0.00 - 178848.96 3s23p3,:~3s23p2caP)7d 4so_4p %-% P2 
0.00 - 178344.36 . 3s23p3 -3s23p Zep)7d 4SO_40 %-%. P2 
0.00 - 175083.51 3s23p 3 -3s23p2caP)6d 4SO_4p %-112 P2 

0.00 - 175019.78 3s23p3 _3s23p2(3P)6d 4SO_4p %-% P2 
0.00 - 174892.75 3s23p3 _3s23p2(3p)6d 4so_4p %.-% P2 
0.00 - 174360.92 3s23p3 -3s23p2ep)6d 4go_40 %-% P2 
0.00 - 174329.31 3s 23p3 - 3s23p 2(3P)6d 4SO_4D %-% P2 
0.00 - 174274.52 3s23p3 -3s23p2caP)7s "so_2p %-% P2 

0.00 - 174098.10 3s23p 3 _3s23p2(3P)7s "so_4p %-% P2 
0.00 - 173595.77 3s23p3 _3s23p2(3p)7s "so_4p %-% P2 
0.00 - 173316.83 3s23p 3 -3s23p 2caP)7s "SO_4p %-1/2 P2 

14852.94 - 184642.76 3s 23p3 -3s23p2(lD)7s 2Do_2D %- P2 
14 884.73 - 184642.76 3s23p3 -3s23p2(lD)7s 2Do_2D %- P2 

0.00 - 168490.43 3s23p3 -3s23p2(3P)5d "gO_4p %-1/2 P2 
0.00 - 168397.89 3s23p3 -3sZ3p Zep)5d 4S0_4P %-% P2 
0.00 - 168217.10 3s23p 3 -3s23p2ep)5d 4so_4p %-612 P2 
0.00 - 167 364.98 3$23p 3 -3$z3p zcaP)5d 4SO_4D %-%. P2 

0.00 - 167291.84 3s23p 3 -3s23p zcaP)5d "so_olD %-% P2 

0.00 - 166709.27 3s23p 3 -3s23p2(3P)5d 4so_4F %-% P2 
0.00 - 166470.82 3s23p 3 3s23p 2caP)& 4so .... ~ 4p %-% P2 

0.00 - 165991.35 3s 23p 3 -3s23p 2caP)6s 4so_4p %-% P2 
0.00 - lq5 719.23 3s23p 3 _3s23p2(3P)6s 4gO_4p %-1/2 P2 

14852.94 - 177077.02 3s23p 3 -3s23pz(lD)6s 20o_2D %-% P2 

14884.73 - 177076.28 3s23p3 -3s23p2(ID)6s 2Do_2D %-% P2 
14884.73 - 174274.52 3s23p3 -3sz3p 2caP)7s 2Do_2p %-% P2 
14852.94 - 173 749.01 3s23p3 -3sz3p 2caP)7s 2DQ_2p %-112 P2 

0.00 - 156 148.48 3s 23p 3 - 3s23p 2(3P)4d 4SO_4p %-1/2 P2 
0.00 - 156029.54 3s23p3 -3s23p2caP)4d 4go_4p %-% P2 

0.00 - 155818.71 3s Z3p 3 _3s23pZ(3P)4d 4gO_4p %-% P2 
14852.94 - 170015.23 3s23p3 -3s23pzcaP)5d 2Do_2D %-% P2 
14884.73 - 170015.23 3s23p3 -3s23p2caP)5d 20°_20 %-% P2 
14884.73 - 169922.27 3s23p3 -3sZ3p2(3P)5d 2Do_20 %-% P2 
14884.73 - 169702.32 3s 23p3 -3s23p2caP)5d 2Do_2F %-1/2 P2 
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S II - Continued 
, , 

Mult. ReI. Vac. Wavelength (A) Levels (cm- I ) Configurations Terms J Ref. 

No. Int. Observed Calculated Lower Upper Values 

1 647.299 647.302 14852.94 - 169340.39 3s 23p3 -3s 23p 2caP)5d 2Do_2p %-% P2 

1 647.443 647.435 14884.73 - 169340.39 3s23p 3 -3s23p2(3P)5d 2Do_2p %-% P2 

8 647.542 647.540 14852.94 - 169283.54 3s23p 3 -3s23p 2ep)5d 2Do_2F %-512 P2 

8bl 647.657 647.673 14884.73 - 169283.54 3s23p 3 _3s23p2(3P)5d 2Do_2F %-% P2 

5g 652.391 652.388 0.00 - 153283.07 3s23p3 -3s23p2ep)4d 48o_4D %-% P2 

2g 652.741 652.733 0.00 - 153201.95 3s23p3 _3s23p 2(3P)4d 48O _ 4D %-% P2 

6 655.084 655.079 14852.94 - 167506.39 3s23p3 -3s23p2(1D)4d 2Do_2D %-% P2 

11 655.220 { 655.215 14884.73 - 167506.39 3s23p3 -3s23p 2eD)4d 2Do_2D %-% P2 

655.224 14852.94 - 167472.42 3s23p3 -3s23p2(1D)4d 2Do_2D %-% 
5 655.360 655.361 14884.73 - 167472.42 3s 23p 3 -3s23p 2eD)4d 2Do_2D %-% P2 

4 657.998 657.990 14884.73 - 166862.71 3s 23p3 -3s23p 2caP)6s 2Do_2p %-% P2 

4 660.160 660.161 14852.94 - 166331.19 3s23p3 _3s23p2(3p)6s 2Do_2p %-1/2 P2 

2bl 660.809 660.796 14852.94 - 166 185.47 3s 23p3 -3s23p2(1D)4d 2Do_2p 312-% P2 

8 660.931 { 660.935 14884.73 - 166 185.47 3s23p 3 -3s23p2(lD)4d 2Do_2p %-% P2 

660.944 14852.94 - 166 151.61 3s 23p3 -3s23p2eD)4d 2Do_2p '%-112 

109 662.267 662.267 0.00 150996.41 3sz3p 3 -3sz3pzl3p)bs "S"_4P '%-'>12 P2 

9g 664.315 664.314 0.00 - 150 531.31 3s23p3 -3s23p2caP)5s 48O _ 4P %-% P2 

8g 665.519 665.520 0.00 - 150258.51 3s23p 3 -3s23p 2caP)5s 48O _ 4P %-1/:4 P2 

8 669.105 669.107 14884.73 - 164337.61 3s23p3 -3s23p2(1D)4d 2Do_zF %-% P2 
7 669.435 669.436 14852.94 164 232.36 3s fl3p!l-3s fl3p!l('D)4t:t IlD"_IlF 3tz -filz P2 

5 669.580 669.579 14884.73 - 164232.36 3s23p3 -3s23p2(lD)4d 2Do_2F %-% P2 

8 669.808 669.808 14884.73 - 164 181.17 3s 23p 3 -3s23p 2ctD)4d 2Do_2G %.-% P2 
7 687.5151 687.1551 241571.54 - 1700115.23 3sll.3p!l -3sll.3pll.(!lP)5a flr_flD %-"12 PZ 

5 687.776 687.770 24524.83 - 169922.27 3s 23p 3 -3s23p2(IP)5d 2po_2D 1/2-% P2 

4 687.992 687.991 24571.54 - 169922.27 3s23p3 _3s23p2(3p)5d 2po_ 2D %-%. P2 

4 688.884 688.882 24524.83 - 169687.52 3s 2 3p!l _3sll.3p!l(!lP)5a flpO _ IIp 1/Z_1/2 PZ 

3 689.110 689.104 24571.54 - 169687.52 3s23p3 _3s23p2(3p)5d 2po_2p %-112 P2 

5 690.535 690.534 24524.83 - 169340.39 3s23p 3 -3s23p2ep)5d 2po_2p 1/2-% P2 

6 690.760 690.756 24571.54 - 169340.39 3s23p3 -3s23p2('3P)5d 2po_2p %-% P2 
1 691.029 691.028 24571.54 - 169283.54 3s23p3 -3s23pzep)5d 2po_2F %-% P2 

4 691.366 { 691.357 14852.94 - 159495.94 3s23p3 -3s23pz('3P)4d 2Do_2D %-% P2 
691.372 14852.94 - 159492.83 3s 23p3 -3s23p zep)4d 2Do_2D %-% 

7 691..514 { 691.509 14884.73 - 159495.94 3s 23p3 -3s23p 2caP)4d 2Do_2D %-% P2 
691.524 14884.73 - 159492.83 3s23p3 -3s23p2caP)4d 2Do_2D %-% 

5 691.639 691.636 24524.83 - 169 109.54 3s 23p3 -3s23p 2eD)4d 2po _28 liz-liz P2 

7 691.859 691.860 24571.54 - 169109.54 3s23p3 -3s23p2(lD)4d 2po _28 %-1/2 P2 
7 692.370 692.373 14852.94 - 159283.66 3s23p3 -3s23p 2ep)4d 2Do_2p %-11z P2 
6 694.564 694.563 14852.94 - 158828.31 3s23p 3 -3s 23p2ep)4d 2Do_2p %-% P2 
7 694.714 694.717 14884.73 - 158828.31 3s23p3 _3s23p 2(3P)4d 2Do_2p 5/2-% P2 
3 699.557 699.557 24524.83 - 167472.42 3s23p3 -3s23p 2eD)4d 2po_ 2D Ih-% P2 

5 699.609 699.619 24571.54 167506.39 3s23p3 -3s23p2(lD)4d 2po_2D %.-% P2 
1 699.782 699.786 24571.54 167472.42 3s23p3 -3s23p 2eD)4d 2po_2D %-% P2 
1 700.664 700.671 24571.54 - 167291.84 3.5 ?3p~ - &?3p ?CP)5d 2P"_40 ah- 9h PZ 

1 705.187 705.187 24524.83 - 166331.19 3s 23p3 -3s23p 2ep)6s 2po_2p 1/2_112 P2 
9 705.617 705.619 14884.73 - 156604.17 3s 23p3 -3s23p 2caP)4d 2Do_2F %-% P2 

1 706.144 706.145 24571.1)4 100 185.47 3sl!3p 9 -3s23p 2CO)4t:t IIp''_llp 'Jh-'J/z PZ 

8 707.869 707.871 14852.94 - 156 121.70 3s23p 3 _3s 23p 2(3P)4d 2Do_2F %-% P2 
5 708.024 708.030 14884.73 - 156 121.70 3s23p 3 _ 3s23p 2ep)4d 2Do_2F %-% P2 
Ig 714.199 714.200 0.00 - 140016.77 3s23p3 -3s23p2ctD)3d 4SO_2p 3/2 -% P2 
1 727.689 727.695 14884.73 - 152305.00 3s1l3p 9 -3s 113p!lCP)4t:t lI.O"_1F %-'112 P2 

3 728.805 { 728.793 24524.83 - 161 737.99 3s23p 3 -3s23p 2eD)5s 2po_2D 1/2-% P2 
728.810 14884.73 - 152094.64 3s 23p 3 -3s23pzcaP)4d 2Do_4F %-% 

3 729.059 729.007 24571.54 - 161 733.10 3s ll3p 'J -3s 113pllCD)5s °r-oo %-&12 P2 

7 729.783 729.788 14884.73 - 151 910.83 3s 23p 3 - 3s z3p 2ep)5s 2Do_2p 6/2-% P2 
5 732.448 732.435 14852.94 - 151 383.81 3s23 3 -3s23 2 3p 58 p p ( ) 2Do_2p %-llz P2 
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S II - Continued 

Mult. Rei. Vae. Wavelength (A) Levels (em-I) Configurations Terms J Ref. 
No. Int. Observed Calculated Lower Upper Values 

8 740.898 740.899 24524.83 - 159495.94 3s23p3 _3s23pZ(3P)4d 2po _20 %-% P2 

10 741.165 { 741.156 24571.54 - 159 495.94 3s23p3 -3s23p2ep)4d 2po _20 %-% P2 
741.173 24571.54 - 159492.83 3s23p3 _3s23p 2(3p)4d 2po_20 %-% 

7 742.063 742.066 24524.83 - 159283.66 3s23p3 _3s23p 2(3P)4d 2po _2p liz -liz P2 

\. ~ 742.318 742.324 24571.54 - 159283.66 3s23p3 -3s23p2ep)4d 2po _2p %-112 P2 

7 744.580 744.582 24524.83 - 158828.31 3s23p 3 -3s23p 2ep)4d 2po _2p 1/2-% P2 
9 744.838 744.841 24571.54 - 158828.31 3s23p3 _3s 23pZ(3p)4d Zpo _2p %-% P2 
5 745.996 746.002 14852.94 - 148900.91 3sz3p 3 _ 3s23p 2(lS)3d Zoo_20 %-% P2 
2 746.072 746.081 14852.94 - ,148886.57 3sz3p 3 -3s23p2(lS)3d ZOO_20 %-% P2 
1 746.176 746.179 14884.73 - ·148900.91 3sz3p 3 -3sz3pz(lS)3d 200_Z0 %-% P2 

6 746.256 746.258 14884.73 - 148886.57 3sz3p 3 -3s23p2(lS)3d 200_Z0 %-% P2 
7 763.214 763.215 14852.94 - 145877.66 as z3p" -asap" zDQ_zP %-J/z P'~ 

109 763.657 763.656 0.00 - 130948.94 3s23p3 - 3s23p2caP)3d "SO_"p %_1/2 P2 
11g 764.420 764.416 0.00 - 130818.85 3s23p 3 - 3s23p2caP)3d "so_"p %-% P2 
4 765.391 765.387 14852.94 - 145505.74 3s23p 3 -3s3p" 2Do_2p %-% P2 

8 765.572 765.574 14884.73 - 145505.74 3s23p 3 _ 3s3p" 200_2p %-% P2 
12g 765.693 765.684 0.00 - 130602.21 3s23p 3 -3s23p2caP)3d "so_"p %-% P2 
8 773.459 773.460 14852.94 - 144 142.16 3s23p 3 -3sz3p2ctO)3d 200_2D %-%. P2 
4 773.643 773.650 14884.73 - 144 142.1'6 3s23p 3 - 3s23p2(l0)3d 20°_20 %-% P2 

5 774.255 774.255 14852.94 - 144009.42 3s23p3 -3sZ3p2(l0)3d 20°_20 %-% P2 

10 774.445 774.445 14884.73 - 144009.42 3sz3p3 -3sz3p2(l0)3d zoo_zo %-% P2 
2 785.023 785.016 24524.83 - 151 910.83 3sz3p3 -3s23pZep)5s Zpo _zp 11z-% P2 
5 785.302 785.304 24571.54 - 151 910.83 3sz3pll-3sZ3p Zep)5s Zpo _zp %-% P2 
7 786.615 786.616 24524.83 - 151 651.72 3sz3p3 -3sz3p2(l0)3d 2po _zs liz-liz P2 
8 786.906 786.905 24571.54 - 151 651.72 3s23p3 - 3s23p2(l0)3d zpo_ z8 %-11z P2 

4 788.279 788.277 24524.83 - 151 383.81 3sz3p3 - 3sz3p2caP)5s 2po _zp liz-liz P2 

1 788.564 788.567 24571.54 - 151383.81 3s23p3 _3sZ3p2(3p)5s zpo _zp %_11z P2 

5 798.953 798.953 14852.94 - 140016.77 3sz3p 3 -3sz3pz(l0)3d zoo_zp %-% P2 

8 799.155 799.156 14884.73 - 140016.77 3s23p3 -3s23p2(l0)3d zoo_zp %-% P2 

5bl 800.037 800.051 14852.94 - 139844.99 3s23p3 -3sz3p2(l0)3d zoo_zp %-11z P2 

10 804.005 804.013 24524.83 - 148900.91 3sz3p 3 -3s23p2(lS)3d 2po _2D 1/2-% P2 

3 804.313 804.315 24571.54 - 148900.91 3s23p 3 -3sz3p2(lS)3d 2po _20 %-% P2 

8 804.411 804.408 24571.54 - 148886.57 3s23p 3 -3s23p2(lS)3d 2po _20 %-% P2 

6 808.692 808.694 14852.94 - 138509.17 3s z3p3 -3sz3pz(l0)3d zoo_zF %-% P2 
7 808.776 808.778 14884.73 - 138527.98 3s23p 3 -3s23p2[lD)3d zoo_2F %_71z P2 

4 808.896 808.902 14884.73 - 138509.17 3sz3p 3 -3s23p2(l0)3d 2Do_2F %-%. P2 

2g 822.854 { 822.842 0.00 121 530.02 3s23p 3 -3s23p2(1D)4s "so-2D %-% P2 
R22.R51 0.00 - 121 528.72 3s 23p 3 _3s23p2(1 D)4s "SO_20 %.-% 

7 824.048 824.043 24524.83 - 145877.66 3s23p 3 -3s3p4 2pa_2p l/z-lh P2 

6 824.370 824.361 24571.54 - 145877.66 3s 23p 3 -3s3p" 2pa_Zp %_Ih P2 

6 826.586 826.fi77 24524.83 - 145505.74 3s23p 3 -3s3p" 2pa _Zp 1/'1.-% P2 
9 826.903 826.896 24571.54 - 145505.74 3s 23p 3 -3s3p" zpa_zp %-% P2 

2 836.002 835.999 24524.83 - 144 142.16 3s z3p3 -3sz3pz(lD)3d zP"_zo 112-% P2 

2 836.328 836.326 24571.54 - 144 142.16 3sz3p3 -3sz3pz(l0)3d zP"_zo %-% P2 

4 837.255 837.255 24571.54 - 144009.42 3sz3p 3 -3s23p 2eO)3d Zpo _zo %-% P2 

7 840.614 840.605 14852.94 - 133814.84 3s23p 3 -3s23p Zep)3d zoo_zo %-5/z P2 

9 840.831 840.830 14884.73 - 133814.84 3s23p 3 -3s 23pzcaP)3d zOo_zo %-% P2 

8 843.830 843.825 14852.94 - 133360.86 3sz3p 3 -3sz3p zcaP)3d zoo_zo %-% P2 

5 844.048 844.052 14884.73 - 133360.86 3s 23p 3 -3s23p 2caP)3d 200_Z0 %-% P2 

4 865.864 865.861 24524.83 - 140016.77 3s23p 3 -3sz3p2(l0)3d Zpo _zp IIz-% P2 

7 866.210 866.212 24571.54 - 140016.77 3sz3p 3 -3s23pz(l0)3d Zpo_2p %-% P2 

6 867.152 867.151 24524.83 - 139844.99 3s23p 3 -3s23pZeO)3d 2po_Zp liz-liz P2 

4 867.503 867.502 24571.54 - 139844.99 3s23p 3 -3s23p2(l0)3d 2po _2p %_l/z P2 

2g 875.415 875.419 0.00 - 114 231.04 3sz3p 3 -3s23p 2caP)3d 48°_40 %-% P2 

1 875.650 875.653 0.00 - 114200.54 3sz3 3 -3s23 Z 3p 3d "8°_40 %-% P2 9 p ( ) 
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S II - Continued 

Mult. ReI. Vae. Wavelength (A) Levels (em-I) Configurations Terms J Ref. 

No. Int .. Observed Calculated Lower Upper Values 

3 877.675 877.673 24571.54 - 138509.17 3s23p 3 -3s23p2(1D)3d 2p<' _2F %-% P2 

19 881.359 881.356 0.00 - 113461.54 3s23p 3 -3s 23p 2caP)4s 4so_2p %-% P2 

6 894.426 894.423 24524.83 - 136328.79 3s23p3 -3s23p2ctS)4s 2po _2S 1/2-112 P2 
\1./ 

894.799 894.797 24571.54 136328.79 3s23p 3 -3s 23p2(!8)4s 21"'_ 28 %-% P2 7 -
UV2 12g 906.885 906.876 0.00 - 110268.60 3s23p 3 -3s23p 2ep)4s 480 _4p %-% P2 

UV2 l1g 910.484 910.485 0.00' - 109831.59 3s23p 3 -3s23p 2ep)4s 4SO_4p %-% P2 

UV2 109 912.735 912.736 0.00 - 109560.69 3s 23p 3 -3s23p 2ep)4s 480 _4p %-1/2 P2 

9 915.390 915.388 24571.54 - 'iS3814.84 3s23p 3 -3s23p 2ep)3d 2po_2D %-% P2 

8 918.809 918.813 24524.83 - 133360.86 3s23p 3 -3s23p 2ep)3d 2p<' _2D 1/2-% P2 

6 919.205 919.208 24571.54 - 133360.86 3s23p 3 -3s23p2(3p)3d 2po_2D %-% P2 

UV6 9 937.421 937.420 14852.94 - 121 528.72 3s23p3 -3s23p2(1D)4s 2D;;-_2D %-% P2 

UV6 lO 937.684 937.688 14 884.73 - 121 530.02 3s23p 3 -3s23p2(1D)4s 2Do_2D %-% P2 

UV5 8 996.007 996.007 14884.73 - 115285.61 3s23p 3 _3s 23p2(3p)3d 2Do_2F "12-712 P2 

UV5 7 1000.485 1000.486 14852.94 - 114804.37 3s23p 3 -3s23p 2caP)3d 2Do_2F %-% P2 

UV5 4 1000.804 1000.804 14884.73 - 114804.37 3s23p 3 -3s23p2(lp)3d 2D"_2F 512_% P2 

2 1006.093 1006.091 14884.73 - 114279.33 3s 23p 3 -3s23p2(lP)3d 2D"_4D %-% P2 
2 1006.261 1006.258 14852.94 - 114231.04 3s23p 3 -3s23p2(lp)3d 2D"_4D %-% P2 

UV4 6 1014.119 1014.110 14852.94 - 113461.54 3s 23p 3 - 3s23p 2ep)4s 2D"_2p %-% P2 
UV4 10 1014.449 1014.437 14884.73 - 113461.54 3s23p 3 -3s23p2caP)4s 2D"_2p %-% P2 
UV4 9 1019.537 1019.528 14852.94 - 112937.57 3s23p 3 -3s23p 2ep)4s 2Do_2p %._112 P2 

9 1021.254 0.00 - 97918.86 3s23p 3 -3s3p4 4S"_2D %-% 
Ig 1021.539 1021.547 0.00 - 97890.74 3s23p 3 -3s3p4 4S"_2D %-% P2 

UV9 5 1030.890 1030;886 24524.83 - 121 528.72 3s23p 3 -3s23p2(1D)4s 2p<' _2D 1/2-% P2 
UV9 6 1031.375 1031.369 24571.54 - 121 530.02 3s23p 3 -3s23p2(1D)4s 21'" _2D %-% P2 

5 1049.773 1049.770 24524.83 - 119783.77 3s23p3 -3s3p4 2p<' _28 II2_ 1/z P2 

6 1050.283 1050.285 24571.54 - 119783.77 3s 23p 3 -3s3p4 2po_2S %-11z P2 
2 1053.222 1053.221 14884.73 - 109831.59 3s23p3 -3s23p2(3p)4s 2Do_4p 51z_% P2 
1 10fifi.R9l 10fi!).RRO 14 Rfi2.94 - 109 finO. fig :-l.c: 2:-lp 3 _!lc:2~p2caP)4 . .;: 2no_4p 3/1l_ 1/1l P2 

UV3 6 1096.602 1096.596 14852.94 - 106044.24 3s23p 3 -3s23p2(3P)3d 2Do_ 2p %_1/2 P2 
UV3 4 1101.975 1101.975 14852.94 105599.06 3s 23p 3 -3s23p2(3p)3d 2Do_2p %-% P2 

UV3 7 1102.360 1102.362 14884.73 - 1051)99.06 3.c: 23p3 _3s23p2(3p)3d 2no_2p %-% P? 
UV8 5 1124.396 1124.395 24524.83 - 113461.54 3s23p 3 _3s23p2(3p)4s 2po_ 2p 1/2_ 3/2 P2 
UV8 8 1124.978 1124.986 24571.54 113461.54 3s23p3 -3s23p2(3p)4s 2po _2p %-% P2 
UV8 7 1131.052 1131.059 24524.83 112937.57 3s23p3 -3s23p2(3P)4s 2po _2p If2_11z P2 
UV8 5 1131658 1131.657 24571.54 - 1129S7.57 Ss2Sp3 _3s23p2(3p)4s 2po _2p %_l/z P2 

1 1172.877 1172.882 24571.54 109831.59 3s 23p 3 -3s23p2(3p)4s 2po _4p %-% P2 
4 1203.861 1203.863 14852.94 - 97918.86 3s23p 3 -3s3p4 2Do_2D %-% P2 

12bl 1204.290 1204.271 14852.94 - 97890.74 3s23p 3 -3s3p4 2Do_2D 3/11 -% P2 

12bl 1204.335 1204.324 14884.73 97918.86 3s 23p 3 -3s3p4 2Do_2D %-% P2 
4 1204.735 1204.732 14884.73 97890.74 3s23p 3 -3s3p4 2Do_2D %-% P2 

UV7 4 1226.706 1226.702 24524.83 - 106044.24 3s23p 3 -3s23p2(3p)3d 2po_2p 1/", __ 1/", P2 
UV7 3 1227.408 1227.405 24571.54 106044.24 3s 23p 3 _3s 23p2(3p)3d 2po _2p %-11z P2 
UV7 4 1233.440 1233.438 24524.83 - 105599.06 3s23p 3 -3s23p 2caP)3d 2po _2p 1/2-% P2 
UV7 6 1234.157 1234.149 24571.54 - 105599.06 3s 23p 3 -3s23p2caP)3d 2po _2p %-% P2 

2 1236.261 1236.264 79395.39 - 160281.21 3s3p4 ... 3s23p2(3Pl)1J 4P2{3]O %.-7/'1. P2 

1 1238.056 1238.067 79962.61 - 160733.68 3s3p4 -3s 23p 2(3P2)4f 4P-2[IJO )/2- P2 
2· 1238.648 1238.643 79395.39 - 160 128.90 3s3p4 -3s 23p2CPoHf 4P_2[3]O "/2-71z P2 
1 1238.000 1288.003 70756.83 - 160467.51 3s3p" -3s 23p 2(3p)4J 4P_2[2]O 31'1.-% P2 

UVI 13g 1250.578 1250.584 0.00 - 79962.61 3s23p 3 -3s3p4 4go_4p %-1/2 P2 
UVI 15g 1253.805 1253.811 0.00 - 79756.83 3s23p 3 -3s3p 4 4go_"p %-% P2 

UVI 16g 1269.618 1259.619 0.00 - 79395.39 3s 9.3p:l_3s3p ol 4S"_4p %-5.1z P2 
2 1270.270 1270.271 79395.39 - 158118.75 3s3p" _3s23p2(3p)5p 4p_4so %-% P2 
1 1271.555 1271.566 79395.39 - 158038.60 3s3p4 -3s23p 2caP)5p 4p_4po %-5/2 P2 
3 1276.132 1276.130 79756.83 - 158 118.75 3s3p4 -3s23p2(3P)5p 4p_4go %-% P2 
1 1277.450 1277.437 797[;0.83 - Hi8038.00 as 3p 4 - 3s 23p 2CP)Up .sp _0Ip" %-% P2 
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S II - Continued 

Mult. ReI. Vac. Wavelength (A) Levels (em - I) Configurations Tenns J Ref. 
No. Int. ObseIVed Calculated Lower Upper Values 

4 1279.028 1279.029 79395.39 - 157579.68 3s3p4 -3s23p 2caP)5p 4p_4pc' %-% P2 

2 1279.489 1279.490 79962.61 - 158 118.75 3s3p4 -3s23p2caP)5p 4p_ 4so 1/2-% P2 

1 1283.350 1283.359 79756.83 - 157677.32 3s3p4 _3s23p2(3p)5p 4p _4po %-112 P2 

1 1284.962 1284.970 79756.83 - 157579.68 3s 3p 4 - 3s 23p 2caP)5p 4p _ 4po %-% P2 

1 1288.387 1288.376 79962.61 - 157579.68 3s3p4 -3s23p2eap)5p 4p_ 4po 1/2-% P2 

3bl 1363.011 1363.031 24524.83 - 97890.74 3s23p3 -3s3p4 2po _2D 1/2-% P2 

6 1363.384 1363.376 24571.54 - 97918.86 3s23p3 -3s3p4 2P"_2D %-% P2 
2 1363.902 1363.899 24571.54 - 97890.74 3s23p3 -3s3p" 2po _2D %-% P2 

1 1446.481 1446.481 110766.56 - 179899.86 3s23p2caP)3d -3s23p2(3P2)7j "F_2[5Jo %-11/2 P2 

1 1511.037 1511.036 105599.06 - 171 778.83 3s23p2ep)3d -3s23p 2eD2)4j 2p- 2[2r %- P2 

1 1511.216 1511.206 115285.61 - 181 457.92 3s23p2(3P)3d -3s23p2(lD2)5j 2F-2[3Jo %- P2 

1 1513.892 1513.892 115285.61 - 181 340.51 3s23p2caP)3d -3s23p2ctD2)5j 2F-2[4Jo 7/2- P2 

3 1519.912 1519.912 110 766.56 - 176559.84 3s 23p 2ep)3d - 3s23p 2ep2)6j 4F-2(5Jo %-11/2 P2 
1 1535.188 1535.192 106044.24 - 171 182.67 3s23p2(3P)3d -3s23p2(3P2)5j 2P_2[2Jo 1/2-% P2 

1 1536.939 1536.947 105599.06 - 170663.13 3s 23p 2(3p)3d - 3s23p 2eap 1)5j 2P_2[2]O %-% P2 

1 1539.499 1539.505 106044.24 - 171 000.19 3s23p 2caP)3d - 3s23p 2(3P2)5j 2P_2[I]O 1/2- P2 

1 1540.749 1540.740 14852.94 - 79756.83 3s23p3 -3s3p4 2Do_4p %-% P2 

2 1540.891 1540.880 105599.06 - 170497.03 3s23p2caP)3d _3s23p2(3PI)5j 2P_2[3]O %-% P2 

1 1541.504 1541.495 14884.73 - 79756.83 3s23p3 -3s3p4 2Do_4p %-% P2 

1 1546.662 1546.653 105599.06 - 170254.81 3s 23p 2(3p)3d - 3s23p 2caPo)5j 2P_2[3]O %-%, P2 

1 1547.906 1547.899 106044.24 - 170647.95 3s23p2ep)3d -3s23p 2caP1)5j 2P-2{21° 1/2-% P2 

2 1550.140 1550.131 14884.73 - 79395.39" 3s23p3 -3s3p4 2Do_4p %-% P2 

1 1600.766 1600.766 114231.04 - 176701.13 3s23p2eap)3d -3s23p2eap2)6j 4D-2(4t %-% P2 

1 1645.939 1645.951 110508.71 - 171 263.87 3s23p2caP)3d - 3s23p 2caP2)5j 4F_2(4]O %-% P2 

1 1652.483 1652.490 110766.56 - 171 281.29 3s23p2(3p)3d -3s23p2caP2)5j 4F_2[4]O %-% P2 

lw 1657.828 1657.825 110 177.02 - 170497.03 3s23p 2(3P)3d - 3s23p 2(3P 1)5j 4F-2[3Jo %-% P2 

Ibl 1658.183 1658.193 110 313.40 - 170620.00 3s 23p 2CP)3d - 3s23p 2CPI)5j 4F-2{4r %-% P2 

5 1659.777 1659.776 110766.56 - 171 015.64 3s23p2caP)3d -3s23p2ep:J5j 4F_2(5)O %-11/2 P2 
1 16tH.3tH 1661.364 110 313.40 - 1'(0504.91 ::.Js z3pz("P)::.Jet - ::.Js z::.Jpz("PI)5J 41<'-ZlajO 1'I/2_1h P2 

4 1664.488 { 1664.488 110 508.71 - 170587.24 3s 23p 2(3p)3d - 3s23p 2(3p 1)5j "F_2[4Jo 7/2-% P2 

1664.488? 127 127.10 - 187205.63? 3s 23p 2e D)3d - 3s23p 2eSo)4j 2G_ 2(3)O 7/2-

a 1 titi7. m:nJ lti67.mm 110 ::n a.40 - 170298.18 3s2;;1p':C'P)3d _3sZ3pZ(3po)5j <IF_2[S)O %-112 P2 

1 1712.736 1712.737 97890.74 - 156276.83 3s3p" -3s23p 2CSS)4p 2D_ 2po %-% pi 

3 1713.552 1713.562 97918.86 - 156276.83 3s3p4 -3s23p2eS)4p 2D_2po %-% P2 

1 1715.958 1715.963 97890.74 - 156 167.04 3s3p4 -3s23p 2eS)4p 2D_2po %-112 P2 

I 1751.188 1751.179 114 ~OO.54 - 171 ::J04.9~ 3s 2;;Jp ZCP)3d -3sZ;;JpZ(3P2)5f 4D- ZISr %-1)/2 P2 

1 1752.117 1752.115 114231.04 - 171 304.92 3s23p2(lP)3d -3s23p2(lP2)5j 4D_2[3]O %_5/2 P2 

4 1753.380 1753.376 114231.04 - 171 263.87 3s23p 2ep)3d - 3s23p 2ep2)5j 4D_2(4)0 %-% P2 

1 1753.758 1753.759 114 162.30 171 182.67 3s!l3p 2(lP)3d - 3s!l3p 2(9P2)5f 4D-2{2l" %-% PZ 

8 1754.331 1754.326 114279.33 - 171 281.29 3s23p2(3p)3d -3s23p 2caP2)5j 4D-2[4Jo %-% P2 

lw 1755.193 1755.172 114804.37 - 171 778.83 3s23p2ep)3d-3s23p 2ctD2)4j 2F-2[2Jo %- P2 

1 1755.680 1755.681 114231.04 - 171 188.98 3s23p 2CP)3d - 3s23p 2(1 D2)41 4D_2[3]O 512-512 P2 

1 1757.151 1757.159 114279.33 - 171 189.39 3s 23p 2ep)3d - 3s23p 2(1 D2)4j 4D_2[3)O %-% P2 

1 1759.120 1759.137 114279.33 - 171 125.40 3s23p2caP)3d -3s23p2caP2)5j 4D-2[5Jo 712-% P2 

1 1760.588 1760.574 114200.54 - 171 000.19 3s23p 2ep)3d -3s23p 2ep2)5j 4D-2(1r %- P2 

1 1701.277 1701.281 114231.04 171 007.91 3s 23p 2CP)3d - 3~ 23p 9(' D2Hf 4D_2(4)" "'12-% P2 

1 1764.085 1764.087 114279.33 - 170965.87 3s23p2(3p)3d -3s23p2(lD2Hf "D_2[4Jo %-% P2 

1 1770.121 1770.124 115285.61 - 171 778.83 3s 23p 2caP)3d - 3s23p 2e D2Hf 2F-2[2Jo %-% P2 

1 1770.363 1770.361 111 162.30 170617.95 3s23p2(3p)3d 3s23p 2(3p l)Qf 4D 2[2]0 liz -3/2 P2 

1 1771.081 1771.084 114200.54 - 170663.13 3s23p 2ep)3d -3s23p2caPI)5j 4D_2[2)O %-% P2 

1 1773.043 1773.053 114804.37 - 171 204.27 3s23 2eap 3d-3s23p 2CPz)5j 2F_2(2jO %-512 P2 
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8 II - Continued 

i i 

Mult. ReI. Vac. Wavelength (A) Levels (em- J) Configurations Tenns J Ref. 

No. Int. ObseIVed Calculated Lower Upper Values 

1 1773.534 1773.534 114804.37 - 171 188.98 3s23p2caP)3d -3s23p2(lOz)4j 2F_Z(3]0 %-% P2 

1 1778.546 1778.550 114279.33 - 170504.91 3sz3pzcaP)3d -3sz3pz(lPJ)5j 4D _Z(3)0 %-712 P2 

6 1779.245 1779.247 114804.37 - 171 007.91 3sZ3pZ(3p)3d -3sz3pZctDz)4j 2F_2(4)0 %-712 P2 

1 1783.415 1783.405 115285.61 - 171 358.13 3s 23p 2caP)3d - 3sz3p zcaPz)5j ZF_Z(3)0 %-% P2 

1 1783.580 1783.576 114231.04 - 170298.18 3sz3pzcaP)3d -3s23pZepo)5j 4D-2(3t %-% P2 

1 1785.861 1785.852 115285.61 - 171 281.29 3s z3p 2caP)3d - 3sz3p zcaPz)5j 2F_Z(4)0 7/z-% P2 

1 1788.787 1788.788 115285.61 - 171 189.39 3sz3p Zep)3d - 3sz3p z[1 Dz)4j 2F-Z13t %-% P2 
4 1791.607 1791.613 114804.37 - 170620.00 3sz3pzcaP)3d -3sz3pzcaPJ)5j ZF_Z(4)0 %-712 P2 

1 1792.513 1792.520 105599.06 - 161 386.45 3sz3pzcaP)3d -3sZ3pZ(3P2Hf 2p _Z(3)0 %-% P2 

1 1794.604 1794.614 115285.61 - 171 007.91 3sZ3pZ(3p)3d-3sz3pZeD2)4J 2F _Z(4)0 712-712 P2 

1 1795.319 1795.315 114804.37 - 170504.91 3s23p2(lP)3d -3sZ3pZ(3Pl)5j 2F -2(3)° %-712 P2 
10 1795.967 1795.969 115285.61 - 170965.87 3sZ3pZ(3p)3d -3sz3p zeD2)4j 2F-Z[4t 712_% P2 
1 1797.837 1797.850 105599.06 - 161 221.05 3s23p2ep)3d - 3sz3pzepz)4J 2p-Z12r %-312 P2 
1 1805.347 1805.345 24 571.54 - 79962.61 3sz3p3 -3s3p4 2po _ 4p %'-112 P2 

1 1812.073 1812.077 24571.54 - 79756.83 3s23p3 -3s3p4 Zpo _ 4p %-% P2 

1 1812.361 1812.356 106044.24 - 161 221.05 3s z3p zcaP)3d - 3sz3p 2(3pzHf 2p -2[2)0 I/Z-% P2 
7 1822.543 1822.541 105599.06 - 160467.51 . 3s23p2(lp)3d -3s23p2(3pl)4J 2p _2[2)0 %-% P2 
1 1822.705 1822.716 105599.06 - 160462.24 3s23p2(3p)3d -3s23p 2(3pJ)4j 2p _z[2)0 %-% P2 
1 1824.022 1824.024 24571.54 - 79395.39 3sz3p 3 -3s3p 4 Zpo _ 4p %-% P2 
7 1828.511 1828.507 106044.24 - 160733.68 3s 23p 2(3p)3d - 3s 23p 2(3P2)4j 2p_ 2(1)0 1/~_ P2 

9 1829.535 1829.526 105599.06 - 160258.03 3s 23p 2(3p)3d - 3s23p 2cap IHf 2P_2[3)0 %-% P2 
1 1831.378 1831.378 127 128.35 - 181 732.04 3s 23p 2e 0)3d - 3s23p ze Oz)5J 2G _2[5)° %- P2 
8 1834.691 1834.692 105599.06 - 160 104.11 3s 23p 2(3p)3d - 3sz3p 2caPo)4J 2p _2[3)0 %-% P2 
1 1864.324 1864.323 114804.37 - 168443.14 3s23p2caP)3d - 3s23p 2ct D)5p 2F_2ro %-% P2 
1 1880.134 1880.128 115285.61 - 168473.48 3s23p2caP)3d-3s23p2eO)5p 2F_zF" %-% P2 

1 1882.647 1882.658 105599.06 - 158 715.46 3s z3p Z(3p)3d - 3s23p z(lP)5p 2p_2Do %-% P2 
3 1901.871 1901.866 119783.77 172363.71 3s3p4 -3sz3p ZeDz)4J z8-2(1JO 

I/Z - P2 
6bl 1930.819 1930.808 79395.39 - 131 187.19 3s3p4 -3sz3pzcaP)4p 4p_2Do %-% P2 

10 1936.731 1936.729 79395.39 - 131 028.85 3s3p4 _3s 23pZ(3p)4p 4p_4so %-3f.t. P2 
1 1944.379 1944.377 79756.83 131 187.19 3s3p4 -3sz3pzcaP)4p 4p_ 2Do %.-% P2 

10 1950.378 1950.382 79756.83 - 131 028.85 3s3p4 -3sz3pz(lP)4p 4p_ 48° %-% P2 
1 195~.379 1951.382 79395.39 - 130641.11 3s3p" _3s Z3pZ(3p)4p 4P_zDo 5/"t._ 3/z P2 
I 1952.766 1952.765 110 177.02 161 386.45 3sZ3p Zep)3d -3sz3pzepzHf 4F- zISr %-% P2 
1 1955.359 1955.357 110313.40 - 161 454.96 3sz3p Z(3p)3d - 3s23p Z(3pz)4j 4F_Z(3)0 %_7/z P2 
1 1957.989 1957.980 110313.40 - 161 386.45 3s z3p 2ep)3d - 3s z3p z(lP2)4J 4F _z(3)0 %-% P2 

9 1958.239 1958.241 79962.61 - 131 028.85 3s3p" -3s23p2ep)4p "P_ 48° lJz-% P2 
1 1959.094 1959.093 110 177.02 - 161 221.05 3sZ3pZ(3p)3d -3s23pzcaP2)4J 4F-2[2Jo %-% P2 
1 1964.339 1964.341 110313.40 - 161 221.05 3sZ3pZ(3p)3d -3sZ3p 2(3PZ)4f 4F_z(2)0 %-% P2 
7 1967.687 1967.603 110508.71 - 161 320.65 3s23pZ(3p)3d-3s23p2(3p.l!Hf 4F zl1r %,_ 7/"& P2 

11 1970.878 1970.879 79395.39 130 134.16 3s3p4 _3sZ3pZ(3p)4p 4p _4po %-% P2 

8 1976.535 1976.533 110766.56 - 161 360.19 3sZ3pZ(3p)3d -3sZ3p 2(3Pz)4J 4F_2(4)O %-% P2 
1 1077.730 1077.727 110766.56 161 320.65 3s 23p 2(3p)3d 3s23pz(3Pll)4J 4F-2(4)0 %--% P2 

10 1981.662 1981.658 79395.39 - 129858.18 3s3p" -3sz3pz(lP)4p 4p _ 4po %-% P2 
8 1983.643 1983.645 110508.71 - 160920.95 3s23p2caP)3d -3s23pz(3Pz)4J 4F_Z(5)0 %-%. P2 
9 1985.025 1985.020 79756.83 - 130 134.16 3s3p" -3sz3pzcaP)4p 4p_ "po %-% P2 

10 1993.231 1993.233 110313.40 - 160483.16 3sZ3pZ(3p)3d -3s23pZ(3pl)4J 4F_z(4)O %-1Jz P2 
1 1993.847 { 1993.843 110766.56 - 160920.95 3sz3pzcaP)3d -3sz3pzcaPz)4f 4F-z[5Jo %-% P2 

1993.855 110313.40 - 160467.51 3sz3p 2caP)3d - 3s23p zep J)4f 4F_2(2)O %-51z 
1 1996.960 1996.964 79766.83 - 129868.18 3.s3p" _3.s 23pZ(3p)4p "p_4po "12-% P2 

8 1996.765 1996.765 110177.02 - 160258.03 3sZ3pZCSP)3d-3s23p zepIHf 4F_z[3]0 %-51z P2 

13 1997.518 1997.518 110766.56 - 160828.69 3s z3pzcaP)3d - 3s23p Z(3pz)4f 4F_Z[5)0 %-11/2 P2 
9 1998.76G 1998.701 79756.83 - 129787.83 3s3p4 -3s23p2Cp)4p 4p _4p" '%-112 P2 
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S II - Continue~ 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (cm - 1) Configurations Terms J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

8 2000.514 2000.519 2001.167 110313.40 -160284.24 3s23p2CP)3d -3s23p 2CP.Hf 4F_2[3]O %-% P2 
6 2001.570 2001.569 2002.217 110 313.40 -160258.03 3s23p 2CP)3d - 3s 23p 2Cp .Hf 4F_2[3]O %-% P2 

10 2001.985 2001.997 2002.645 110508.71 -160442.67 3s 23p 2CP)3d - 3s 23p 2Cp .)4j 4F_2[4]O %-% P2 
9 2002.278 2002.272 2002.921 110 177.02 -160 104.11 3s23p2CP)3d -3s23p2e poHf 4F_2[3]O %-% P2 
7 2003.540 2003.537 . 2004.186 79962.61 -129858.18 3s 3p 4 - 3s 23p 2CP)4p 4p_4po llz-% P2 

\., 
1 2004.956 2004.955 2005.604 110268.60 -160 128.90 3s 23p 2ep)4s - 3s 23p 2CPo)4j 4P_2[3]O %-% P2 
6 2006.367 2006.367 2007.016 79962.61 -129787.83 3s3p4 -3s23p 2CP)4p 4p_ 4po '/2-'12 P2 
8 2006.754 2006.758 2007.407 110 313.40 -160 128.90 3s 23p 2(3p)3d - 3s 23p 2CPoHf 4F_2[3]O %-% P2 
5 2007.758 2007.757 2008.407 110 313.40 -160 104.11 3s 23p 2ep)3d - 3s 23p 2CPo)4j 4F_2[3]O %-% P2 
6 2008.375 2008.370 2009.019 110508.71 -160284.24 3s23p 2CP)3d - 3s 23p 2CP .)4j 4F_2[3]O 7/2-% P2 

4 2012.401 2012.390 2013.040 110766.56 -160442.67 3s23p 2ep)3d - 3s 23p 2ep d4j 4F-2(4r %-% P2 
1 2014.658 2014.658 2015.300 110508.71 ~ 160 128.00 as 23p 2caP)3d ~ as 23p 2caPo)4j 4F":"2[3]0 7/2-% P2 

1 2031.710 2031.711 2032.365 79395.39 ""'T 128599.16 3s 3p 4 - 3s 23p 2CP)4p 4p_ 400 %-7/2 P2 
2 2046.942 2046.937 2047.594 79395.39 -128233.20 3s 3p 4 - 3s 23p 2CP)4p 4P_ 4O° %-% P2 
1 2057.764 2057.762 2058.420 79395.39 -127976.34 3s 3p 4 - 3s 23p 2ep)4p 4p_400 %-% P2 

1 2073.184 2073.188 2073.849 79756.83 -127976.34 3s3p4 -3s23p2CP)4p 4P_ 4O° %-% P2 
1 2092.701 2092.699 2093.364 110268.60 -158038.60 3s23p2ep)4s - 3s23p2CP)5p 4p_4po %-% P2 
1 2109.967 2109.980 2110.648 109560.69 -156939.50 3s23p 2(3p)4s - 3s 23p 2ep)5p 4p_ 400 llz_% P2 
1 2111.616 2111.616 2112.285 109831.59 -157 173.69 3,s ~3p !!(~I')4,s - 3.s \l3p ~rp)ljp dp_dO" '%-F.h PZ 
1 2113.933 2113.935 2114.604 110268.60 -157558.77 3s23p2ep)4s -3s23p2ep)5p 4p_ 4Do %-% P2 

2 2116.910 2116.901 2117.571 114 231.04 -161 454.96 3s 23p 2ep)3d - 3s 23p 2fP2Hf 40 _2[3]° %-% r2 
5 2118.614 2118.606 2119.277 114200.54 -161 386.45 3s 23p 2ep)3d - 3s 23p 2ep2Hf 40_2[3]° %-% P2 
1 2119.072 2119.068 2119.739 114279.33 -161 454.96 3s 23p 2CP)3d - 3s 23p 2ep2Hf 40_2[3]° %-% P2 
3 2119.987 2119.977 2120.647 114231.04 -161 386.45 3s23p 2(lP)3d - 3s 23p 2fP2)4f 40 -2[3Jo %-% P2 
1 2122.146 2122.150 2122.821 114279.33 -161 386.45 3s23p2CP)3d -3s23p2CP2)4j 40 _2[3]° 7/2_% P2 

9 2122.546 2122.534 2123.205 114231.04 -161 329.65 3s 23p 2CP)3d - 3s23p 2fP2)4f 40_2[4]° %-% P2 
9 2123.342 2123.334 2124.005 114279.33 -161 360.19 3s23p 2(3P)3d -3s23p2ep2)4f 40_2[4]° 7/2-% P2 
4 2124.345 2124.332 2125.003 114 162.30 -161 221.05 3s23p 2(3p)3d - 3s 23p 2CP2)4j 40 _2[2)° IIz_% P2 
5bl 2124.618 2124.595 2125.266 114200.54 -161 253.47 3s 23p 2(3P)3d - 3s 23p 2fP2)4j 40-2(2)° %-% P2 
4bt 2125.972 2125.973 2126.645 114231.04 -161 253.47 3s23p2(3P)3d -3s23p 2CP2)4j 40_ 2[2)° %_512 P2 

4bt 2126.039 2126.060 2126.732 114200.54 -161 221.05 3s23p 2ep)3d -3s23p2ep2)4f 40-2(2)° %-% P2 
2 2127.440 2127.440 2128.112 114231.04 -161 221.05 3s23p2Cp)3d-3s23p2CP2Hf ~D-2[2r 612_ 312 P2 
1 2128.146 2128.159 2128.831 114279.33 -161 253.47 3s 23p 2ep)3d - 3s 23p 2CP2)4f 40 -2(2)° 712_% P2 
1 2129.545 2129.550 2130.222 121 530.02 -168473.48 3s23p2(l0)4s -3s23p2(l0)5p 20 _2F" %-7/2 P2 
1 2133.318 2133.330 2134.003 110 313.40 -157 173.69 3s 23p 2CP)3d - 3s 23p 2CP)5p 4F_ 400 %-% P2 

4 2136.443 2136.434 2137.108 110766.56 -157558.77 3s23p2CP)3d -3s23p2CP)5p 4F_4O° %-712 P2 
1 2137.799 2137.792 2138.467 110177.02 -156939.50 3s 23p 2(3p)3d - 3s 23p 2CP)5p 4F_ 40o %-% P2 
4 2142.266 2142.260 2142.935 110508.71 -157 173.69 3s 23p 2(3p)3d - 3s 23p 2(3p)5p 4F_400 7/2-% P2 
2 2142.822 2142.822 2143.497 110 177.02 -156829.75 3s 23p 2CP)3d - 3s 23p 2CP)5p 4F_400 %-1/2 P2 
1 2142.915 2142.920 2143.596 114804.37 -161 454.96 3s23p 2(3p)3d - 3s 23p 2Cp2)4f 2F_2(3)0 %-% P2 

8 2143.336 2143.333 2144.008 114279.33 -160920.95 3s 23p 2caP)3d - 3s 23p 2caP2)4j 4D- 2l5r %-% P2 
3 2144.054 2144.045 2144.'122 110 313.40 -105939.50 3sZ3pZ(Op)3d -3s Z3p ZCP)5p -IJ:<'--Ilr :;12- 312 1'2 

2 2146.072 2146.073 2146.748 114804.37 -161 386.45 3s23p 2caP)3d - 3s 23p 2CP2)4j 2F-2[3t %-% P2 
5 2146.569 2146.566 2147.242 114 162.30 -160733.68 3s23p2caP)3d -3s23p2(3P2)4j 4D_2(1)0 1/2- P2 
5 2148.326 2148.330 2149.006 114200.54 -160733.68 3s 23p 2caP)3d - 3s 23p 2caP2)4j 40-2(1)° %- P2 

3 2148.707 2148.693 2149.369 114804.37 -161 329.65 3s23p 2(3P)3d - 3s 23p 2ep2)4f 2F-2[4t %-7/2 P2 
1 2149.759 2149.739 2150.416 114231.04 -160733.68 3s23p 2caP)3d - 3s 23p 2caP2)4f 40-2(1)° %-% P2 
4 2152.228 2152.217 2152.894 114804.37 -161 253.47 3s 23p 2caP)3d - 3s 23p 2Cp2)4f 2F-2[2t %-% P2 
7 2159.158 2159.152 2159.830 114 162.30 -160462.24 3s 23p 2Ci P)3d - 3s 23p 2ep 1)4j 40-2(2)° lh_ah P2 
8 2160.697 2160.690 2161.369 114200.54 -160467.51 3s23p2(3p)3d-3s23p2(lPJ)4j 4D-212t %-% P2 

3 2162.111 2162.116 2162.795 114231.04 -160467.51 3s 23p 2(3P)3d - 3s 23p 2cap 1)4j 4D -2(2)° %-% P2 
1 2162.352 2162.362 2163.041 114231.04 -160462.24 3s 23p 2caP)3d - 3s 23p 2cap 1)41' 40_ 2[2)° %-% P2 
3 2165.275 2165.259 2165.939 115285.61 -161 454.96 3s23p 2caP)3d -3s23p 2caP2)4j 2F_2(3)0 7/2-% P2 
7 2165.540 2165.541 2166.221 114279.33 -160442.67 3s 23p 2ep)3d - 3s 23p 2ep J)4f 40_ 2[4]° 7/2-% P2 
2 2169.718 2169.714 2170.394 115285.61 -161 360.19 3s 23 2 3p 3d-3s23 2 3P2 4 p() .p()!f 2F_2(4)0 %-% P2 
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 301 

S II - Continued 

i i 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 

No. Int. Observed Calculated length (A) Lower Upper Values 

1 2170.506 2170.519 2171.200 114 200.54 -160258.03 3s23p 2ep)3d -3s23p2rPI)4f 4D _2[3)° %-% P2 

3 2171.155 2171.153 2171.834 115285.61 -161 329.65 3s23p 2ep)3d - 3s 23p 2rp2)4J 2F-2{4Jo 7/2-% P2 

7 2173.004 2173.000 2173.681 114279.33 -160284.24 3s 23p 2(3P)3d - 3s 23p zrp IHf 4D_2[3)O %-% P2 

1 2176.550 2176.539 2177.221 128 599.16 -174529.27 3s23p2ep)4p _3s23pZ(3p)6d 4Do_4F 712-% P2 

4 2177.808 2177.798 2178.480 114200.54 -160 104.11 3s 23p 2(3p)3d - 3s 23p 2(3po)4f 4D _z[3]O %-% P2 
\, , 

8 2178.069 2178.069 2178.751 114 231.04 -160 128.90 3s23pzep)3d -3sz3p2rpo)4j 4D_ 2[3Jo %-% P2 

4 2180.360 2180.363 2181.046 114 279.33 -160 128.90 3s23pZ(3p)3d -3sz3p Zrpo)4f 4D _2(3)° 7/2 -% P2 

5 2185.932 2185.930 2186.613 97890.74 143623.56 3s3p4 -3sZ3pZ(ID)4p 2D_2po %-% P2 

11 2187.264 2187.275 2187.959 97918.86 -143623.56 3s3p4 -3sz3pz(lD)4p 2D_2po %-% P2 
2189.200 114804.37 

I~ 'I' 

-160483.16 3s23p zcaP)3d -3s23p zCSP I)4f 2F_2[4]O %-% P2 10 2188.513 2188.515 

9 2190.593 2190.599 2191.284 115285.61 -160920.95 3s 23p 2ep)3d - 3s 23p zepz)4J 2F_Z[5)0 %-9tz P2 

9bl 2192.372 2192.383 2193.069 97890.74 -143488.95 3s3p4 -3s23p2(1D)4p 2D_zpo %-11z P2 

1 2197.167 2197.167 2197.853 128599.16 - 174098.10 3s 23p 2(3P)4p - 3s z3p z(3P)7 s 4Do_ 4p 7/z-% P2 

7 2198.090 2198.089 2198.775 114804.37 . -160 284.24 3s z3p Zep)3d - 3s z3p zCSP IHf 2F_2[3]O %-% P2 

1 2203.773 2203.773 2204.461 128233.20 -173595.77 3s23p 2caP)4p - 3s 23p zep)7 s 4Do_4p %-% P2 

5 2205.627 2205.623 2206.311 114804.37 -160 128.90 3s23p 2caP)3d-3s23p 2caPo)4J 2F_2[3]0 %_7tz P2 
5 2213.800 2213.803 2214.493 115285.61 -160442.67 3s23p 2ep)3d -3sz3p zrPIHf 2F-2(4Jo %_9/Z P2 

14 2236.766 2236.766 2237.461 127 128.35 -171821.87 3s23p2(1 D)3d - 3s23p2(l Dz)4! 2G -2(5)° %- P2 

2 2261.631 2261.629 2262.329 125485.29 -169687.52 3s 23p 2(3p)4p - 3s z3p zcaP)5d 2so_Zp 1/2 _liz P2 

3 2268.866 { 2268.834 { 2269.535 127127.10 -171 188.98 3s 23p 2(1 D)3d - 3s Z3p 2(1 D2)4J 2G -2(3)° 7/2-% P2 
2268.877 2269.579 127 128.35 -171 189.39 3s 23p 2(1 D)3d - 3s 23p 2(1 DzHf 2G_2[3]" %-7/2 

-1 2273.873 2273.889 2274.591 130 134.16 -174098.10 3s 23p 2caP)4p - 3s 23p zcaP)7 s 4po_4p %-% P2 
1 2277.858 2277.861 2278.564 127 128.35 -171015.64 3s23p2(1D)3d-3s23p2(3P2)5f 2G_2[5]O %-11/2 P2 

7 2278.209 2278.197 2278.901 127 127.10 -171 007.91 3s z3pz(1D)3d -3sz3pz(1DzHf zG _Z(4)0 %-7/2 P2 
5 2279.516 2279.533 2280.237 125485.29 -169340.39 3s23p zcaP)4p - 3s z3p z(3p)5d 280 _zp Itz-% P2 ., 2280.448 2280.447 2281.151 127 128.35 -170965.87 3sZ3pZ(ID)3d -3s 23pz(1Dz)4J 2G-2l4r %-% P2 

1 2281.997 { 2281.987 { 2282.691 129787.83 -173 595.77 3s 23p 2caP)4p - 3s z3p 2(3p)7 s 4po_ 4p 1/2-% P2 
2282.007 2282.711 114 231.04 -158038.60 3s 23p 2(3P)3d - 3s z3p z(3P)5p 4D_4po %-% 

3 2284.537 2284.525 2285.230 114279.33 -158038.60 3s 23p 2(3p)3d - 3s z3p 2(3p)5p 4D_ 4po %-% P2 
1 2297.343 2297.349 2298.057 114 162.30 -157677.32 3s 23p 2caP)3d - 3s 23p z(-lP)5p 4D_ 4po I/Z_I/Z P2 
1 2299.377 2299.370 2300.078 114 200.54 -157677.32 3s z3p 2caP)3d - 3s 23p 2(3P)5p 4D_4po % -liz P2 

2 2301.839 2301.855 2302.564 115285.61 -158715.46 3s23p 2caP)3d - 3s 23p 2ep)5p 2F_2Do %-% P2 
1 2302.830 2302.843 2303.552 114804.37 -158215.59 3s 23p Zrp) 3d - 3s 23p 2rp)5p 2F_2Do %-% P2 
1 2304.541 2304.546 2305.255 114200.54 -157579.68 3s 23p 2rp)3d - 3s z3p z(3P)5p 4D_4po 3/2_% P2 
1 2306.173 2306.168 2306.877 114231.04 -157579.68 3s23pZrp)3d -3s 23p2rp)5p 4D_4po %-% P2 
1 2319.048 2319.048 2319.760 130 641.11 -173749.01 3s23p2rp)4p - 3s23p2rp)7s 2Do_zP % -liz P2 

1 2320.155 2320.155 2320.868 131 187.19 -174274.52 3sZ3pZ(3p)4p -3sz3p2caP)7s 2Do_2p %-% P2 
10 2332.493 2332.484 2333.200 97890.74 -140750.34 3s3p4 -3sz3pz(lD)4p 2D_2Do %-% P2 
5 2334.037 { 2334.016 { 2334.731 97918.86 -140750.34 3s3p4 -3sz3pZeD)4p ZD_2Do %-% P2 

2334.023 2334.739 138509.17 -181340.51 3s z3p z(1 D)3d - 3s 23p 2(1 D2)5f 2F_Z[4)0 %-% 
6 2334.746 2334.742 2335.458 97890.74 -140708.89 3s3p4 -3s z3p2(1D)4p 2D_2Do %-% P2 

12 2336.270 2336.277 2336.993 97918.86 -140708.89 3s3p4 -3s23p2(1D)4p ZD_2Do 5tz-% P2 
10 2357.751 2357.749 2358.470 97918.86 -140319.23 3s3p4 -3s23p2(1D)4p 2D_2F' 5/2 -% P2 
9 2361.151 2361.147 2361.868 97890.74 -140230.10 3s3p4 -3s23p2(1D)4p zD_zF' %-% P2 
7 2362.727 2362.716 2363.438 97918.86 -140230.10 3s3p4 -3s23pZeD)4p 2D _2F' %-'''iz P2 
1 2374.363 2374.363 2375.088 140016.77 182 120.47 3s 23p 2(1 D)3d - 3s 23p 2(1 Dz)5! 2P_Z[I)O %- P2 

Ibl 2384.435 2384.461 2385.188 139844.99 -181 770.40 3s23p2[1D)3d -3s23p 2ctDz)5J 2P-Z{2t %-% P2 
4 2416.050 2416.043 2416.777 125485.29 -166862.71 3s23p2(3P)4p -3s23pz(3P)6s 2so_2p 1/2-% P2 
2 2417.930 2417.930 2418.665 127 128.35 -168473.48 3sz3p 2(1 D)3d - 3s 23p 2e D)5p 2G_2F' %-% P2 
1 2419.632 2419.632 2420.367 127 127.10 -168443.14 3sz3p2(1D)3d -3s 23p2(1D)5p 2G_2F' %-% P2 
3 2447.478 2447.485 2448.226 125485.29 -166331.19 3s 23p Z(3P)4p - 3s z3p 2caP)6s 2SO_2p 1/2 -liz P2 

1 2452.876 2452.889 2453.631 130602.21 -171 358.13 3s 23p2CSP)3d -3s23p2rp2)5J 4P_2[3]O %_7tz P2 
3 2456.240 2456.248 2456.992 125485.29 -166 185.47 3s 23p 2(3p)4p - 3s Z3p 2(1 D)4d 2so_Zp 1/2-% P2 
3 2458.592 2458.575 2459.319 130602.21 -171 263.87 3s 23p 2(~P)3d - 3s 23p 2(3P2)5f 4p_2[4]0 %-% P2 
1 2462.183 2462.184 2462.929 130602.21 -171 204.27 3s 23p ZCP)3d - 3s z3p 2CP2)5J 4p _Z(2)0 %_5/2 P2 
5 2475.417 2475.393 2476.141 130818.85 -171 204.27 3s23 2:1p 3d-3s23 2. P2 5 i]J ( 4p_2 2 ° II %-% P2 
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S II - Continued 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

1 2476.334 2476.331 2477.079 130818.85 -171 188.98 3s23p 2fp)3d - 3s 23p 2(102)41 4p_2[3Jo %-% P2 
1 2476.725 2476.71'8 2477.466 130818.85 -171182.67 3s23p zcaP)3d -3s23pZfpz)51 4p-zl2r %-% P2 
1 2484.721 2484.727 2485.477 130948.94 -171 182.67 3s23p2fP)3d -3sz3pZfP2)51 4P_2[2Jo 1/2-% P2 
4 2487.966 2487.967 2488.717 130818.85 -171 000.19 3s 23p 2(3p)3d - 3s 23p 2fP2)51 4p-2[IJo %- P2 
1 2489.019 2488.998 2489.749 128233.20 -168397.89 3s23p2fp)4p -~23p2fP)5d 400_4p %-% P2 

2 2503.934 2503.946 2504.700 121 530.02 -161 454.96 3s23p2(10)4s -3s23p 2fp2Hf 20-2[3Jo %-71z P2 
8 2505.348 2505.341 2506.096 130602.21 -170504.91 3s23p 2(3p)3d - 3s 23p 2fp 1)51 4P_2[3)0 %-% P2 
7 2509.030 2509.015 2509.771 130818.85 -170663.13 3sZ3p2fP)3d -3s23pZfP1)51 4p_Z[2r %-% P2 
3 2509.975 2509.971 2510.727 130818.85 -170647.95 3s 23p 2(3p)3d - 3s 23p 2fp 1)51 4p_2(2)0 %-% P2 
1 2516.574 2516.565 2517.322 121 528.72 -161 253.47 3s23p2eO)4s-3s23p2fpz)41 20-2(2)° %-% P2 

2bt 2518.201 2518.197 2518.955 130948.94 -170647.95 3s 23p 2fp)3d - 3s 23p 2fp 1)51 4p_2(2)0 1/2-% P2 
7 2518.404 2518.390 2519.147 130602.21 -170298.18 3s23p 2(3p)3d - 3s23p 2fpo)51 4p_2[3Jo %-% P2 
3 2519.500 2519.519 2520.277 130818.85 -170497.03 3s 23p 2CP)3d - 3s23p 2(lP 1)51 4P_2[3)0 %-% P2 
1 2534.982 2534.995 2535.757 130818.85 -170254.81 3s23p 2fp)3d - 3s 23p 2fPo)51 4p_2(3)0 %-% P2 
1 2541.060 2541.048 2541.811 128233.20 -167575.23 3s23p2(3p)4p -3s23p 2fP)5d 40°_40 %-% P2 

3bl 2544.949 2544.986 2545.750 130641.11 -169922.27 3s23p 2(3p)4p _ 3s 23p 2(3p)5d 2Do_2D %-% P2 
5 2554.701 2554.701 2555.468 128233.20 -167364.98 3s23p 2(3p)4p - 3s 23p 2fp)5d 40°_40 %-% P2 
1 2559.470 2559.485 2560.253 128233.20 -167291.84 3s 23p 2fP)4p - 3s 23p 2fP)5d 40°_40 %-% P2 
6bl 2564.893 2564.908 2565.677 128599.16 -167575.23 3s 23p 2(3p)4p - 3s 23p 2caP)5d 40°_40 %-71z P2 
5 2574.691 2574.687 2575.458 131 187.19 -170015.23 3s23p 2fp)4p -3s23p 2fp)5d 2Do_2D %-% P2 

5 2578.820 { 2578.808 { 2579.580 127825.08 -166591.08 3s23p2CP)4p -3s23p2fp)5d 400 _4F '1z- 3/2 P2 
2578.820 2579.592 128599.16 -167364.98 3sZ3pZep)4p -3sZ3pZep)5d 4Do_4D %-% 

7 2581.011 2581.010 2581.782 127976.34 -166709.27 3s23p2fP)4p -3s 23p 2fP)5d 4Do_4F %-% P2 
8 2584.206 2584.203 2584.977 128233.20 -166918.27 3s 23p 2(3p)4p - 3s 23p 2caP)5d 4Do_4F %-71z P2 
8 2585.211 2585.211 2585.985 128599.16 -167269.15 3s 23p 2fp)4p - 3s 23p 2caP)5d 4Do_4F 71z-% P2 

7 2587.055 2587.055 2587.829 130641.11 -169283.54 3s23p 2(3P)4p - 3s 23p 2fp)5d ZDo_2F %-% P2 
1 2587.724 2587.737 2588.511 129858.18 -168490.43 3s 23p 2fP)4p - 3s 23p 2fP)5d "po _4p %-11z P2 
3 2588.898 2588.910 2589.685 127976.34 -166591.08 3s23p 2fP)4p - 3sz3p ZfP)5d 4Do_4F %-% P2 
1 2589.220 2589.224 2589.999 129 787.83 -168397.89 3s23p2fP)4p -3sZ3p2fP)5d 4po _4p 112-%, P2 
9 2595.606 2595.606 2596.382 131 187.19 -169702.32 3s z3p Zep)4p - 3s z3p zcaP)5d ZDo_ZF biz-liz P2 

1 2598.240 2598.241 2599.018 128233.20 -166709.27 3s23p 2(3p)4p - 3s 23p 2fP)5d 4Do_4F %-% P2 
1 2602.177 2602.171 2602.949 133360.86 -171 778.83 3s23p 2CP)3d - 3s 23p 2e D2Hf 20-2[2Jo %- P2 
4 2606.192 2606.177 2606.956 129 858.18 -168217.10 3sZ3pl:(3P)4p -3sl:3p Zep)5d 4po_ 4p 3/2- 1112 P2 
1 2608.883 { 2608.885 2609.664 128599.16 -166918.27 3sZ3pZfP)4p -3sZ3pZfP)5d 400_4F %-% P2 

2608.888? 148886.57 -187205.63? 3s 23p 2(' S)3d - 3s23p Z(lSoHf 20 _Z[3)0 %-

1 2609.870 2609.865? 2610.649 148900.91 - 187 205.63? 3s<:l3p<:lCS)3d -3s<:l3p ZCSoHf ZO-Z(3r "/z-% P2 
5 2612.664 2612.661 2613.441 130 134.16 -168397.89 3s z3p ZfP)4p - 3s 23p 2fP)5d 4po_4p %-% P2 
5 2613.833 2613.830 2614.610 128233.20 -166479.82 3s23p 2fP)4p - 3s 23p 2fP)6s 4Do_4P %-% P2 
4w 2618.080 2618.080 2618.862 138527.98 -176712.51 3s 23p 2(1 D)3d - 3s 23p 2caP2)61 2F_2[4)0 %-% P2 
1 2624.153 2624.141 2624.923 131 187.19 -169283.54 3s 23p 2C~P)4p - 3s 23p 2CP)5d 2Do_2F %_1% P2 

2 2624.804 2624.804 2625.587 138527.98 -176614.70 3s 23p 2e D)3d - 3s 23p 2caP2)61 2F_2(5)O 712-% P2 
8w 2625.056 2625.065 2625.848 130 134.16 168217.10 3s23p 2ep)4p _3s Z3p2(3p)5d 4po_ 4p %-% P2 

UVll 5 2629.110 2629.099 2629.883 105599.06 -143623.56 3s 23p 2(3P)3d - 3s 23p 2(' D)4p 2p _2po %-3/2 P2 
5 2629.751 2629.756 2630.540 127976.34 -165991.35 3s 23p 2(3p)4p - 3s z3p 2caP)6s 4Do_ 4P 312-% P2 
7 2634.727 2634.727 2635.512 140230.10 -178 173.39 3s23p 2ctD)4p -3s23p 2eO)5d 2fO_2G %.-% P2 

9 2636.247 2636.247 2637.033 140319.23 -178240.64 3s23p2('D)4p -3s23p2('D)5d 2fO_ 2G 71z-% P2 
4 2638.160 2638.144 2638.930 127825.08 -165719.23 3s 23p 2caP)4p - 3s 23p 2caP)6s 4Do_4p '/2 -1/2 P2 
7 2639.086 2639.083 2639.870 128599.16 -166479.82 3s 23p 2(3P)4p - 3s 23p 2fp)6s 4Do_4p %-% P2 
3 2641.675 2641.681 2642.468 133360.86 -171 204.27 3s23p 2caP)3d - 3s 23p 2caPz)51 20-2(2)° %-5/2 P2 
1 2642.730 2642.749 2643.536 133360.86 -171 188.98 3s 23p 2ep)3d - 3s 23p 2e Oz)41 2D_Z(3)0 %-% P2 

5 2647.642 2647.646 2648.435 128233.20 -165991.35 3s 23p Z(3P)4p - 3s z3p ZfP)6s 4Do_4p 5/z-% P2 
4 2648.700 2648.717 2649.506 127976.34 -165719.23 3sz3v2f3P)4v _3s 23v2(3p)6s 4Do_4p %-llz P2 
2 2656.790 2656.788 2657.578 144 142.16 -181 770.40 3s23p ze D)3d - 3s 23p 2(1 D2)51 zO -2(2)° %- P2 

UVll 2 2660.230 2660.247 2661.038 106044.24 -143623.56 3s 23p 2ep)3d - 3s 23p 2e D)4p 2p_ 2po Jh-% P2 
1 2662.793 2662.800 2663.592 133814.84 -171 358.13 3s23 Z 3p 3d-3s23 2, Pz 5 20 -2(3)° %-1Jz P2 
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S [I - Continued 

i i i i 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 

No. Int. Observed Calculated length (A) Lower Upper Values 

1bl 2665.409 2665.391 2666.183 129858.18 -167364.98 3s 23p 2ep)4p - 3s 23p 2caP)5d 4po_ 4D %_°/2 P2 

4 2668.218 2668.221 2669.015 129787.83 -167254.84 3s 23p 2ep)4p - 3s 23p 2(3P)5d 4po_4D %-% P2 
.4 26fl8.621 2668.608 2669.402 131 028.85 -168 490.43 3s 23p2fP)4p -3s23p 2fP)5d 4So _4p %-1/2 P2 

4 2669.503 2669.502 2670.296 133814.84 -171 263.87 3s23p2ep)3d -3s23p 2ep'l)5j 2D -2[4Jo %-%. P2 

UVll 3 \. ~669.812 2669.810 2670.604 106044.24 -143488.95 3s23p2caP)3d -3s23p2(ID)4p 2p_ 'lpo 1/2-1/2 P2 

8 2670.070 2670.070 2670.864 130 134.16 -167575.23 3s23p2ep)4p - 3s'l3p2ep)5d 4po_4D %_7/2 P2 
6 2670.615 2670.599 2671.393 129858.18 -167 291.84 3s 23p2caP)4p -3s23p 2fp)5d 4po _4D %-% P2 

1 2673.245 2673.241 2674.036 129858.18 167254.84 3s'l3p2(3P)4p -3s23p 2fP)5d 4po_ 4D %-1/2 P2 

1 2673.739 2673.758 2674.553 133814.84 7, .171 204.27 , 3s23p2(3P)3d-3s23p2fP2)5j 2D_2[2)O %-% P2 

7 2675.221 2675.217 2676.012 131 028.85 -;-168397.89 3s 'l3p2caP)4p -3s23p2caP)5d 4so_4p %-% P2 

4 2679.029 2679.037 2679.833 144 142.16 -181 457.92 3s 23p 2(1 D)3d - 3s 23p 2(1 D2)5f 2D_2(3)O %-% P2 
4 2679.996 2680.006 2680.802 133360.86 -17.0663.13 3s 23p 2caP)3d - 3s 'l3p 2cap 1)5j 'lD_2(2)O %-% P2 
2 2681.091 2681.097 2681.893 133360.86 -170647.95 3s23p 2fP)3d -3s'l3p2fPI)5f 2D -2(2)° %-% P2 

2 2686.598 2686.601 2687.399 131 187.19 ':"168397.89 3s 23p2caP)4p _3s23p2(3p)5d 2Do_ 4p %-%. P2 

5 2688.208 2688.223 2689.021 131 028.85 -168217.10 3s 'l3p 'lep)4p - 3s 'l3p 2ep)5d 4so_4p %-% P2 

6 2688.413 2688.426 2689.225 121 530.02 -158 715.46 3s 23p 2( I D)4s - 3s 'l3p 2(3P)511 'lD_'lDo °12-5
/2 P2 

2 2696.444 2696.444 2697.244 129 787.83 -166862.71 3s23p2ep)4p _3s23p2(3p)6s 4po_ 2p If.t._% P2 

4 2709.655 2709.668 2710.472 133360.86 -170254.81 3s23p 2fP)3d -3s23p2fPo)5j 2D -2[3)° %-%. P2 
5w 2713.116 2713.127 2713.931 140230.10 177 077.02 3s23p2(1D)4p -3s23p 2eD)6s 2F'_2D %,-% P2 
4bl 2714.302 2714.277 2715.081 130641.11 -167 472.42 3s23p2caP)4p -3s23p2(lDHd 2Do_2D %-% P2 

5 2716.215 2716.205 2717.010 133814.84 -170620.00 3s 23p 2CP)3d -3s23p 2CPI)5j 2D_2(4jD %-% P2 
3 2717.757 2717.760 2718.565 130 134.16 -166918.27 3s23p2(3p)4p - 3s 23p 2ep)5d 4po_4F %-7/2 P2 
4 2719.760 2719.761 2720.567 140319.23, 177076.28 3s23p2(1D)4p -3s23p2(1D)6s 2F'_20 7/2-% P2 
5 2724.969 2724.964 2725.771 121 528.72 -158215.59 3s23p 2(1 D)4s -3s23p 2fp)5p 2D_2Do %-% P2 
4w 2727.437 2727.438 2728.246 133268.68 -169922.27 3s23p2ep)4p -3s23p2caP)5d 2po_ 20 1/2_% P2 

2 2729.817 2729.818 2730.626 129858.18 -166479.82 3s 'l3p 'l(3p)4p - 3s 23p 'lfp)6s 4po_4p %-% P2 
6 2730.290 2730.293 2731.102 133399.97 170015.23 3s23p2ep)4p -3s23p 2ep)5d 2po_2D %-% P2 
4 2737.243 2737.243 2738.053 133399.97 -169922.27 3s 23p 2(3P)4p - 3s 23p 2fP)5d 2PO_2O %-% P2 
2 2740.151 2740.166 2740.977 133814.84 -170298.18 3s23p2(3p)3d _3s23p 2(3PO)Qf 2D_2[3)O %-% P2 
2 2745.017 2745.020 2745.832 133268.68 -169687.52 3s23p2caP)4p -3s23p 2ep)5d 2po_2p l/p' _I/p' P2 

4 2748.904 2748.903 2749.716 140708.89 -177076.28 3s23p2eD)4p -3s 23p 2ctD)6s 2Do_20 %_5i2 P2 
6 2750.549 2750.547 2751.360 130 134.16 -166479.82 3s23p 2caP)4p -3s23p 2caP)6s 4po_4p %-% P2 
3 2751.995 2751.984 2752.798 140750.34 -177077.02 3s23p 'I.e D)4p - 3s 23p 2(1 D)6s 2Do_2D %,-%, P2 
4 2752.543 2752.551 2753.365 131 187.19 -167506.39 3s 23p2CP)4p -3s23p2(1D)4d 2Do_2D %-% P2 
4 2761.353 2761.346 2762.162 129787.83 -165991.35 3s23p2(3P)4p -3s23p2ep)6s 4po_ 4p 112-% P2 

2 2763.293 2763.310 2764.127 131 187.19 167364.98 3s'l3p'lCP)4p -3s 23p 2CP)5d 2Do_4D %-%. P2 
3 2766.730 2766.723 2767.540 129858.18 -165991.35 3s 'l3p 2(3p)4p - 3s 23p 2caP)6s 4po_ 4p %-% P2 
4 2771.447 2771.437 2772.256 133268.68 -169340.39 3s 'l3p 2(3P)4p - 3s 23p 'lfP)5d 2po_2p 1/2-% P2 
2 2774.266 2774.267 2775.086 136328.79 -172363.71 3s 23p 2ctS)4s - 3s 23p 2(1 02)4j 28 _2[1)0 1/2- P2 
2 2781.546 2781.562 2782.383 133399.97 -169340.39 3s23p 2ep)4p - as 23p 2caP)5d 2po_2p :v2-% P2 

2 2782.258 2782.260 2783.081 129787.83 165719.23 3s 23p 2(3p)4p - 3s !l3p 2(3P)6s 4po_ 4p 1/2_1i2 P2 
4 2787.721 2787.718 2788.541 129858.18 165 719.23 3s23p2(3p)4p _3s 23p2(3p)6s 4po_ 4p %-1/2 P2 
4 2788.015 2788.019 2788.841 130 134.16 -165991.35 3s2311 'l(3PH11 -3s 2311 2(3P)6s 4po _4p %_3/'), P2 
2 2799.538 2799.545 2800.370 133399.97 -169 109.54 3s23p2(3p)4p -3s23p2(1D)4d 2po _28 %-112 P2 
5 2801.080 2801.073 2801.899 130 641.11 -166331.19 3s23p2CP)4p -3s23p'lep)6s 2Do_2p %-1/2 P2 

6 2802.210 2802.217 2803.043 131 187.19 -166862.71 3s 23» 2(3p)4» - 3s 23» 2caP)6s 2Do_2p 5/2 _% P2 
11 2817.577 2817.572 2818.401 97918.86 -133399.97 3s 3p" - 3s 23p 2caP)4p 2D_ 2po %-% P2 
4 2819.962 2819.967 2820.797 131 028.85 -166479.82 3s23p Zep)4p - 3s 23p 2fP)6s 4So_"p %-% P2 

UVlO 9 2847.364 2847.368 2848.205 105599.06 -140708.89 3s'l3p 2CP)3d -3s23p2(1D)4p 2p_2Do %-% P2 
5 2877.120 2877.118 2877.962 121 530.02 -156276.83 3s23p2(1D)4s -3s23p2(1S)4p 2D_2po %-% P2 

UVI0 8 2880.493 2880.493 2881.338 106044.24 -140750.34 3s 23p 2CP)3d - 3s !l3p 2(1 D)4p 2p_ 2Do %-% P2 
4 2886.127 2886.130 2886.976 121 528.72 -156167.04 3s23p2e D)4s -3s23p2eS)4p 2D_2po %-1/2 P2 
5 2922.798 2922.801 2923.657 133268.68 -167472.42 3s23p'lcaP)4p -3s'l3p2(1D)4d 'lpo_ 'lD 1/2-% P2 
6 2931.144 2931.142 2931.999 133399.97 -167506.39 3s 23p 2ep)4p - 3s 23p 2e D)4d 2po_ 2D %-% P2 
9 2957.861 2957.858 2958.723 125485.29 -159283.66 3s'l3p2(3p 4p -3s23 2 3p 4d ~ ( ) 2so_2p 1/. _1/. P2 
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5 11 - Continued 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

6 2976.108 2976.097 2976.966 130 641.11 -164232.36 3s23p2caP)4p -3s23p2ctD)4d 2Do_2F %-% P2 
15 2998.253 2998.254 2999.128 125 485.29 -158828.31 3s23p2caP)4p -3s23p2rp)4d 2so_2p 1/2-% P2 
7 3004.983 3004.986 3005.862 97918.86 - 131 187.19 3s 3p 4 _ 3s 23p 2(3p)4p 2D_2Do %-% P2 
6 3015.682 3015.674 3016.553 131 187.19 -164337.61 3s 23p 2caP)4p - 3s 23p 2ct D)4d 2Do_2F %-712 P2 
6 3029.982 3029.974 3030.856 131 187.19 -164 181.17 3s 23p 2caP)4p - 3s 23p 2(1 D)4d 2Do_2G %-% P2 

7 3049.246 3049.242 3050.129 133399.97 -166 185.47 30523p2ep)4p - & ?3p 2e D)4d ?po _2p !I./2-% rz 
6w 3052.500 3052.513 3053.401 97890.74 -130641.11 3s 3p 4 - 3s 23p 2rp)4p 2D_2Do %-%. P2 
9 3059.099 3059.104 3059.993 138509.17 -171 188.98 3s23p2eD)3d -3s23p 2ctD2)41 2F_2[3)0 %-% P2 

II 3060.824 3060.827 3061.717 138527.98 -171 189.39 3s23p2ctD)3d -3s23p2ctD2)41 2F_2[3)0 %-% P2 
13 3066.843 3066.836 3067.727 138527.98 -171 125.40 3s23p 2(1 D)3d - 3s 23p 2rp2)51 2F_2[5)0 %-% P2 

10 3074.250 3074.259 3075.152 139844.99 -172363.71 3s 23p 2ct D)3d - 3s 23p 2ct D2Hf 2p_2[1)0 1/2_ P2 
16 3076.151 3076.149 3077.042 138509.17 -171 007.91 3s23p2(1D)3d -3s23p2(JD2Hf 2F-2[4r %-% P2 
lZ 3081.920 3081.919 3082.815 138527.98 -170965.87 3s 2 3p 2 CD)3d -3s 2 3p 2 CD2Hf 2F-2[4t %-% PZ 
13 3090.595 3090.585 3091.483 140016.77 -172363.71 3s23p2eD)3d-3s23p2eDz)41 2p -2(1)° %- P2 
5 3113.304 3113.311 3114.214 138509.17 -170620.00 3s23p2(1D)3d-3s23p2(lPl)51 2F_2(4)0 %-% P2 

17 3147.499 3147.499 3148.410 140016.77 -171 778.83 3sz3p ze D)3d - 3s z3p ze DzHf zp-z(2r %- P2 
8 3214.831 3214.828 3215.757 130641.11 -161 737.99 3s 23p 2(3p)4p - 3s 23p 2e D)5s 2Do_2D %-% P2 

14 3253.488 3253.482 3254.420 130602.21 -161 329.65 3s23p 2(3p)3d - 3s 23p 2rp2Hf 4p_2(4)0 %-71z P2 
17 12 3257.868 3257.877 3258.816 112937.57 -143623.56 3s 23p 2(3p)4s - 3s 23p 2e D)4p 2p _2po 1/2-% P2 

10 3261.562 3261.568 3262.509 130602.21 -161 253.47 3s 23p 2(Op)3d - 3s 23p 2COP2Hf "P-2[2J" r./z -r./2 P2 

17 16 3272.229 3272.231 3273.175 112937.57 -143488.95 3s 23p 2(3p)4s - 3s 23p 2e D)4p 2p _2po liz -1/2 P2 
11 3272.817 3272.817 3273.761 131 187.19 -161 733.10 3s23p 2caP)4p - 3s 23p 2(1 D)5s 2Do_2D %-% P2 
13 3284.785 3284.785 3285.732 130818.85 -161253.47 3s 23p 2(3p)3d - 3s 23p 2(3P2Hf 4P_2(2Jo %-% P2 
10 3288.304 3288.288 3289.236 130818.85 -161 221.05 3s23p2rp)3d -3s23p 2rp2Hf 4p_ 2[2)0 %-% P2 
10 3302.411 3302.420 3303.371 130948.94 -161 221.05 3s 23p 2rp)3d - 3s 23p 2rpz)4j 4P-212Jo 1/2-% P2 

17 18 3314.469 3314.474 3315.428 113461.54 -143623.56 3s23p 2(3p)4s - 3s 23p 2C D)4p 2p_2po 01z-ol2 P2 

8 3317.827 3317.835 3318.789 130602.21 -160733.68 3s 23p 2rp)3d - 3s 23p 2rp2)4j 4p_2(l)O %-% P2 
17 14 3329.330 3329.333 3330.291 113461.54 -143488.95 3s23p2(3p)4s -3s23p2eD)4p 2p _2po %-1/2 P2 

16 3341.855 3341.863 3342.824 130818;85 -160733.68 3s 23p 2(lP)3d - 3s 23p 2(lP2)41 4p_2[1r %- P2 
16 3347.412 3347.405 3348.368 130602.21 -160467.51 3s 23p 2(3p)3d - 3s 23p 2(lp 1)41 4p _Z[2]0 %-% P2 

8w 3347.980 3347.996 3348.958 130602.21 -160462.24 3s z3p zrp)3d - 3s z3p zrp 1)41 4P_ 2[2)0 %-% P2 
19 3368.073 3368.074 3369.042 130602.21 -160284.24 3s 23p 2rp)3d - 3s 23p 2(lp IHf 4P_2(3)O %-% P2 
12 3371.052 3371.051 3::372.019 1::30602.21 -160 25H.03 ::3s z::3pZ(3p)::3d ~::3sz::3pzepIHf 4p-Z[3r tilz_titz P2 

17 3371.875 3371.865 3372.834 130818.85 -160467.51 3s 23p 2rp)3d - 3s z3p 2fp 1)41 4p-z[2r %-% P2 
15 3372.469 3372.465 3373.433 130818.85 -160462.24 3s23p2rp)3d -3s23p 2fp1Hf 4P_z(2)0 %-% P2 

17 3385.794 3385.794 3386.766 130602.21 -160 128.90 3s 23p 2rp)3d - 3s 23p 2fPo)41 4P_2[3)O %-71z P2 
15 3387.330 3387.330 3388.303 130948.94 -160462.24 3s 23p 2rp)3d - 3s 23p 2fp 1)41 4P_2[2)0 l/z-% P2 
14 3395.861 3395.859 3396.834 130818.85 -160258.03 3s23p2(3p)3d-3s23p2(lPIHf 4p_2[3]0 %-% P2 
12 3413.704 3413.708 3414.687 130818.85 -160 104.11 3s23p 2rp)3d - 3s 23p 2rpoHf 4P_2[3]0 %-% P2 
II 3464.626 3464.632 3465.624 130641.11 -159495.94 3s23p2(3p)4p -3s23p2rp)4d 20°_20 %-% P2 

9 3525.779 3525.795 3526.803 144009.42 -172363.71 3s 23p 2e 0)3d - 3s 23p 2(1 D2)4j 20-2[1)° %-% P2 
14w 3531.852 3531.855 3532.865 131 187.19 -159492.83 3s 23p 2caP)4p - 3s 23p 2(lP)4d ~Do_2D %-% P2 
7 3546.696 3546.696 3547.710 130641.11 -158828.31 3s ~3p ~C1P)4p - 3s ~3p ~ep)4d ~DO-~P 312 -iliz P2 

17 3567.157 3567.149 3568.168 133360.86 -161 386.45 3s 23p2(lp)3d -3s23p2(lP2Hf 2D _2[3)° %-% P2 

15 3584.157 3584.156 3585.179 133360.86 -161 253.47 3s23p2(3p)3d - 3s23p2rpz)41 zD _2[2)° %-% P2 

16 17 3594.439 3594.445 3595.471 112937.57 -140750.34 3s 23p 2(3P)4s - 3s 23p 2e D)4p 2p_ 2Do V2-% P2 
4 19 3595.977 3595.979 3597.005 105599.06 -133399.97 3s 23p 2rp)3d - 3s 23p 2rp)4p 2p_2po %-% P2 

8 3596.578 3596.570 3597.596 128233.20 -156029.54 3s 23p 2caP)4p - 3s 23p 2caP)4d 4Do_4p %-% P2 
14 3600.056 3600.058 3601.085 144009.42 -171 778.83 3s23p 2ct D)3d - 3s 23p 2(1 Dz)4j 2D_2[2]0 %- P2 

4 16 3613.030 3613.042 3614.072 105599.06 -133268.68 3s 23p 2rp)3d - 3s 23p 2rp)4p 2p_2po %-11z P2 

18 3616.911 3616.898 3617.929 133814.84 -161 454.96 3s 23p 2caP)3d - 3s 23p 2rp2)41 2D_2[3)O %-% P2 

15 3625.889 3625.885 3626.919 133814.84 -161 386.45 3s 23p2(3p)3d -3s23p2(3p2Hf 2D_2[3]0 51z-% P2 

7 3633.358 3633.371 3634.406 133814.84 -161 329.65 3s 23p 2caP)3d - 3s 23p 2rp2Hf 20-2[4t %-71z P2 

8 3643.452 3643.459 3644.497 133814.84 -161 253.47 3s23p2(3P)3d -3s23p2rp2)4j 2D_2[2)0 %-% P2 

8 3643.750 3643.756 3644.794 130602.21 -158038.60 3s23 2 3p 3d-3s23 2rp 5p ;pC) ;p 4p_ 4po %-% P2 
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8 II - Continued 

i i I 

Mult. Ret Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 

No. Int. Observed Calculated length (A) Lower Upper Values 

12 3652.218 3652.218 3653.259 133360.86 -160733.68 3s z3p zep)3d - 3s 23p 2fP2)4j 20_2(1)° %- P2 

4 17 3"654.497 3654.500 3655.541 106044.24 -133399.97 3s 23p 2(3P)3d - 3s 23p Zrp)4p 2p_2po 1/2-% P2 

16 14 3663.458 3663.464 3664.507 113 461.54 -140750.34 3s ~3p ~C'P)4s - 3s ~3p ~e 0)4p l!p_~OO :I/2 _a/2 P2 

16 21 3669.035 3669.037 3670.082 113461.54 -140708.89 3s 23p 2(3P)4s - 3s 23p 2e 0)4p 2p_200 %.-% P2 
9 3669.719 3669.714 3670.759 140230.10 -167472.42 3s 23p 2(1 0)4p - 3s 23p 2(1 0)4d 2fO_20 %-% P2 

4 18 3672.122 3672.124 3673.170 106044.24 -133268.68 3s 23p 2(3p) 3d - 3s 23p 2(3p)4p zp_zpo I/Z -liz P2 
13 3672.779 3672.784 3673.830 128599.16 -155818.71 3s23p2(3P)4p - as 23p 2rp)4d "Do_4p %-% P2 

10 3677.169 3677.160 3678.207 140319.23 -167506.39 3s23p2(10)4p -3s23p2eO)4d zp> _zO 71z-% P2 
17w 3678.130 3678.133 3679.180 144009.42 -171 189.39 3s 23p 2(10)3d - 3s 23p 2(1 Oz)41 2D_Z(3)0 %-% P2 
11 3680.463 3680.463 3681.511 144 142.16 -171 304.92 3s 23p 2(1 0)3d - 3s 23p 2rpz)5j 2D_2[3]O %-% P2 

13 3688.089 3688.082 3689.132 133360.86 -160467.51 3sz3p2caP)3d - 3s23p 2(3PIHf 2D_2[2]O %-&12 P2 
11 3688.799 3688.799 3689.849 133360.86 -160462.24 3s 23p 2(3P)3d - 3s 23p 2rp 1)4j 2D-2[2Jo %-% P2 
16 3696.239 3696.240 3697.292 144 142.16 -171 188.98 3s 23p 2e 0)3d - 3s 23p ze 02)4j 20_Z(3)0 %-512 P2 
8 3708.607 3708.617 3709.672 130602.21 -157558.77 3s23p2(3p)3d -3s23p2(lp)5p 4p_ 4Do %-71z P2 

10 3716.799 3716.806 3717.863 133360.86 -160258.03 3s23pZ(3P)3d -3s23p2rP IHf 20- 2[3]" %-% P2 

15w 3730.636 3730.631 3731.691 140708.89 -167506.39 3s 23p ze 0)4p - 3s z3p 2(1 D)4d 2Do_20 %-% P2 
IObl 3735.401 3735.366 3736.428 140708.89 -167472.42 3s 23p z(10)4p - 3s 23p 2(1 0)4d 2Do_20 %-% P2 
10 3736.417 3736.410 3737.472 140750.34 -167506.39 3s 23p 2e 0)4p - 3s 23p 2(1 D)4d 2Do_2D %.-% P2 
12 3738.197 3738.198 3739.261 133360.86 -160 104.11 3sZ3pZ(3p)3d -3s 23pZ(3poHf 2D_2(3]O %-% P2 
14 3741.157 3741.160 3742.224 140750.34 -167472.42 3s 23p 2(1 0)4p - 3s23p Z(1 0)4d ZD"_ZD %-% P2 

14 3748.696 3748.702 3749.768 133814.84 -160483.16 3s23pzcaP)3d -3s23p2(lPIHf ZD_2[4]O %.-% P2 
51 10 3776.775 3776.787 3777.860 130 134.16 -156604.17 3s 23p2(3P)4p - 3s 23p z(3P)4d 4po_ZF %-712 P2 

12 3780.611 3780.618 3781.692 133814.84 -160258.03 3s23p zep)3d - 3s23p z(lp IHf ZD_2(3)O %-% P2 
23 10 3782.556 3782.568 3783.642 114279.33 -140708.89 3s23p 2ep)3d -3s23pz(10)4p 4D_zD" 7/z_% P2 
41 18 3783.133 3783.143 3784.218 125485.29 151 910.83 3sz3p z("1P)4p - 3s 23p z(3P)5s zS"_zp l/z-% P2 

50 10 3792.446 3792.456 3793.533 129 787.83 -156 148.48 3s 23p Zep)4p - 3s 23p 2(3p)4d 4po_ 4p 112-% P2 
50 14 3802.608 3802.605 3803.684 129858.18 -156 148.48 3s 23p 2(3P)4p - 3s 23p Z(3p)4d 4po_4p %-11z P2 
50 15 3809.637 3809.646 3810.727 129787.83 -156029.54 3sZ3pZep)4p-3s 23pZ(3p)4d 4po_ 4p 112-312 P2 
56 14 3811.740 3811.745 3812.827 133268.68 -159495.94 3sz3pzep)4p - 3s23p 2rp)4d zpo_zO 112-% P2 
50 IObt 3819.863 3819.887 3820.971 129858.18 -156029.54 3s23p 2(3p)4p - 3s 23p 2rp)4d 4po_4p %-% P2 

56 13 3830.925 3830.922 3832.009 133399.97 -159495.94 3s z3p 2(3p)4p - 3s 23p 2(3P)4d 2po_2D %-% P2 
56 17 3831.383 3831.379 3832.466 133399.97 -159492.83 3sz3lJz(3P)4lJ -3s23lJ 2(3P)4d 2po_ZD %,_5/2 P2 
22 13 3839.158 3839.171 3840.261 114279.33 -140319.23 3s 23p Z(3p)3d - 3s 23p 2e D)4p 4D_2p> %-% P2 

13 3842.854 3842.849 3843.939 133268.68 -159283.66 3s23p2(3p)4p - 3s z3p2(3p)4d 2po_Zp 112-1/2 P2 
22 11 3845.208 3845.202 3846.293 114231.04 -140230.10 3s23pZ(3P)3d -3s23p2(ID)4p 4D_zF' %_5/Z P2 

50 17 3850.906 3850.909 3852.001 129858.18 -155818.71 3s z3p 2(3p)4p - 3s 23p 2fP)4d 4po_ 4p %-% P2 
30 16 3853.076 3853.070 3854.163 114804.37 -140750.34 3s 23p 2(3P)3d - 3s 23p 2(1 D)4p 2F_20o %-% P2" 
30 12 3859.230 3859.236 3860.330 114804.37 -140708.89 3s z3p 2(3p)3d - 3s 23p 2(1 D)4p 2F_ 2O° %-% P2 
41 15 3860.114 3860.130 3861.225 125485.29 -151 383.81 3s23pzep)4p -3s23p 2fp)5s Zso_2p l/z_I/2 P2 
50 18 3860.608 3860.598 3861.693 130 134.16 -156029.54 3sZ3p2ep)4p -3s23pzrp)4d "po_4p %-%. P2 

9 3862.332 3862.342 3863.437 133399.97 -159283.66 3sZ3p2(3p)4p -3s z3p2(3p)4d 2po_2p %-112 P2 
50 18 3892.293 3892.288 3893.391 130 134.16 155818.71 3s 23p2(3p)4p -3sz3p z(3P)4d 4po _4p %_5/11; P2 

8bl 3901.993 3902.005 3903.111 143488.95 169109.54 3s 23p2eO)4p -3s23pzeD)4d 2po _28 liz-lIz P2 
3 15 3906.951 3906.955 3908.062 105599.06 -131 187.19 3s 23p Zep)3d - 3s 23p 2(3P)4p 2p_ 20o %-5/z P2 

13 3911.310 3911.312 3912.420 133268.68 158828.31 3s23p2CSP)4p -3s23p 2fP)4d 2P"_Zp 1/2 -% P2 

29 10 3918.183 3918.175 3919.285 114804.37 -140319.23 3s23p2(3p)3d -3s z3p2(10)4p 2F_2fO %-7/2 P2 
10 3922.618 3922.615 3923.726 143623.56 -169 109.54 3s23pz(lD)4p -3s23p ZeD)4d ZP"_2S %-1/2 P2 

55 20 3923.460 3923.445 3924.556 130641.11 -156 121.70 3s23p2(3p)4p -3s23pzcaP)4d 2D"_2F %-% P2 
11 3924.053 3924.062 3925.174 140708.89 -166 185.47 3s23p 2eD)4p -3sZ3pzeO)4d 2D"_ZP 5/2-% P2 
13 3931.512 3931.507 3932.620 133399.97 -158828.31 3s 23pzcaP)4p -3s 23p 2(3P)4d 2p"_2p %-% P2 

29 17 3931.918 3931.911 3933.024 114804.37 -140230.10 3s 23p 2ep)3d - 3s Z3p 2(1 D)4p 2F_2fO %-% P2 
30 17 3032.286 3932.280 3933.403 116286.61 _. 140 708.80 3s z3p 2(3p) 3d 3s 23p2(ID)4p 2F-2Do 7/z"" 5/z P2 
55 21 3933.267 3933.264 3934.378 131187.19 -156604.17 3s23p2caP)4p -3s23pz(3P)4d 2D"_2F %-1Jz P2 

10 3935.698 3935.697 3936.811 140750.34 -166 151.61 3s23pz(l0)4p -3s23p2eO)4d 2Do_2p %-1/z P2 
45 11 3939.478 3939.481 3940.596 127825.08 153201.95 3s23 Z 3p 4 -3s23 2.p 4d p()p p(l) 4Do_4D I/Z-% P2 
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Mult. ReI. Air Wavelength CA) Vacuum Wave- Levels Cern-I) Configurations Terms J Ref. 
No. Int. Observed Calculated length CA) Lower Upper Values 

45 14 3946.952 3946.955 3948.072 127825.08 -153 153.90 3s 23p 2(3p)4p - 3s 23p 2fp)4d 40°_40 l/z_lh P2 
45 11 9950.398 3950.400 3951.518 127976.34 -153283.07 3s23p 2(3P)4p _ 3s z9p 2(3p)4d 40°_40 %_5/z P2 
45 16 3963.107 3963.104 3964.225 127976.34 -153201.95 3sz3pz(3P)4p -3s Z3p2fP)4d 4Do_4D %-% P2 

45 9 3970.209 3970.198 3971.321 128233.20 -153 413.74 3s23p2caP)4p -3s23p 2fp)4d 40°_40 %-% P2 
54 14 3970.672 { 3970.661 { 3971.784 130 641.11 -155818.71 3sZ3p2(3P)4p -3s23pZfP)4d ZOO_4p %-% P2 
45 2970.667 3971.791 127976.34 -153 152.90 3sZ3p2(3p)4p -3s29p2(3p)4d 40°_40 %-I/z 

I., / 

59 17 3979.829 3979.825 3980.950 131 028.85 -156 148.48 3s23p 2(3p)4p -3s23p2(lp)4d 4go_4p %-1/: P2 
45 17 3990.913 3990.908 3992.037 128233.20 -153283.07 3s 23p 2(3P)4p - 3s 23p 2fP)4d 40°_40 %-% P2 

9 3991.530 3991.522 3992.650 125485.29 -150531.31 3s23p2(3p)4p -3s23p 2fp)5s ZSO_4p I/Z_% P2 
3 9 3992.156 3992.154 3993.283 105599.06 -130641.11 3s23p 2caP)3d - 3s 23p 2caP)4p zp_ 200 %-% P2 
29 19 3993.502 3993.499 3994.628 115285.61 'd :"'140319.23· 3s 23p Z(3P)3d - 3s 23p 2(1 0)4p ZF_2F" 7/z _7/2 P2 

59 18 3998.757 3998.759 3999.890 131 028.85 -156029.54 3s 23p 2fp)4p - 3s 23p zfP)4d 4SO_4p %-% P2 
45 17 4003.874 4003.874 4005.006 128233.20 -153 201.95 3sz3pzcaP)4p -3s23pZrp)4d 40°_40 %-% P2 
29 12 4007.773 4007.768 4008.901 115285.61 140230.10 3sz3p 2caP)3d -3s23p2(1D)4p 2F_2F" %-lilz P2 
55 12 4009.361 4009.373 4010.506 131 187.19 -156121.70 3s 23p z(3P)4p - 3s z3p 2rp)4d 200_2F %-% P2 
-15 21 -1028.750 -1028.760 4020.880 128690.16 163413.74 3023p2(3p)4p -3823p2(3P)4d 40°_40 %-% P2 

59 19 4032.779 4032.768 4033.907 131 028.85 -155 818.71 3s23p2(3P)4p - 3s23p 2caP)4d 4so_4p %-% P2 
45 15 4050.075 4050.078 4051.222 128599.16 -153283.07 3s23p2(3P)4p -3s 23p2(lP)4d 4Do_4D %-% P2 
64 0 4068.681 4068.602 4060.830 131 187.10 166818.71 3023p Z(3p)4p - 38 23p 2(3P)4d 20°_41" %-"/z P2 
3 14 4064.404 4064.410 4065.558 106044.24 -130641.11 3s23p 2fp)3d - 3s 23p 2fp)4p 2p_200 1/2-% P2 

Ml 4068.60 4068.60 4069.75 0.00 - 24571.54 3s23p 3 _3s z3p 3 4SO _2po %-% B2 

Ml 4076.35 4076.35 4077.50 0.00 - 24524.83 3s23p 3 _3s23p 3 4go _2po %-1/2 B2 
44 21 4142.256 4142.259 4143.427 127825.08 -151 959.69 3s23p2(3P)4p _3s23p 2(3P)4d 4Do_4F 1/2-% P2 
44 22 4145.067 4145.060 4146.229 127976.34 -152094.64 3s 23p z(3p)4p - 3s 23p 2caP)4d 400_4F %-% P2 
64 17 4146.910 4146.916 4148.085 140230.10 -164337.61 3s23p 2(1 D)4p - 3s 23p 2(1 0)4d 2F" _2F %-% P2 
44 23 4153.064 4153.068 4154.239 128233.20 -152305.00 3s23pZ(3P)4p -3s23pzcaP)4d 400_4F %-71z P2 

64 15 4162.306 4162.305 4163.478 140319.23 -164337.61 3s23p 2(1 D)4p -3s23p2(10)4d 2F" _2F %-% P2 
44 24 4162.665 4162.665 4163.839 128599.16 -152615.46 3s 23p2caP)4p - 3s 23p 2fp)4d 40O_4F 7/2-% P2 
64 14 4166.100 4166.100 4166.274 140230.10 .- 164 232.36 3823p2(JD)4p -38 23p2(JD)4d 2po_2p %_3/2 P2 

18 4168.370 { 4168.363 { 4169.538 143488.95 -167472.42 3s23p2(lD)4p -3s23p2eO)4d 2po_2D 1/2-% P2 
44 4168.384 4169.559 127976.34 -151 959.69 3s23p2(3p)4p -3s23p2rp)4d 400_4F %-% 

66 19 4174.002 4174.002 4175.170 140230.10 - 164 181.17 3s23p2(JO)4p -3023p2(lD)4d 2po_2Q %-% P2 

65 21 4174.265 4174.265 4175.442 140319.23 -164268.79 3s23p2(lO)4p -3s23p2(lD)4d 2F"_2G %-% P2 

64 1 4180.7 4180.625 4181.803 140319.23 -164232.36 3s23p2(lO)4p -3s23p2eD)4d 2F" _2F %-% HI 
14 4185.917 4185.929 4187.108 143623.56 -167506.39 3s23p2(lO)4p -3s23p2eO)4d 2po_20 %-% P2 

44 18 4189.676 4189.681 4190.862 128233.20 -152094.64 3s23pZ(3P)4p -3s23pZfP)4d 400_4F %-512 P2 

10 15 4193.493 4193.486 4194.668 119783.77 -143623.56 3s3p4 -3s23p 2eD)4p 2g_2po IIz_% P2 

44 9 4213.517 4213.512 4214.698 128233.20 -151 959.69 3s23p2(3P)4p -3s23p2caP)4d 40O_4F %-% P2 

44 17 4217.179 4217.182 4218.370 128599.16 -152305.00 3s23p2fp)4p -3s23p 2fP)4d 400_4F 7/2-% P2 

10 13 4217.293 4217.299 4218.487 119783.77 -143488.95 3s3p4 -3s23p2(lO)4p zg_2po %-% P2 

66 17 4230.952 4230.946 4232.138 140708.89 -164337.61 3s23p2(l0)4p -3s23p2(lD)4d 200_zF %-% P2 

66 10 4249.873 4249.877 4251.074 140708.89 -164232.36 35Z0p ZeD)4p -35 Z3p ZeO)4d Zoo_2p %-"/z P2 
44 3 4255.01 4254.940 4256.138 128599.16 -152094.64 3s23p2caP)4p -3s23p2rp)4d 40o_4F %-% B4 

66 17 4257.379 4257.379 4258.577 140750.34 -164232.36 3s23pZeO)4p-3s 23p2eO)4d 200_2F %-% P2 

67 16 4259.146 4259.146 4260.345 140708.89 -164 181.17 3s 23p 2(1 0)4p - 3s 23p 2(1 0)4d 200_2G %-1fa P2 
49 21 4207.7G9 4207.702 4208.903 1298G8.18 -Iu3283.07 3~ 23p 2ep)4p - 3s 23p 2CP)4d 41'" _40 '.liz _5/2 P2 

49 18 4269.724 4269.725 4270.927 129787.83 -153201.95 3s23p2ep)4p -3s23p2ep)4d 4po_40 I/Z-% P2 

49 18 4278.500 4278.506 4279.710 129787.83 -153 153.90 3sZ3p2ep)4p _3s 23p 2(3P)4d 4po_ 4D I/Z_l/Z P2 

49 18 4282.595 4282.593 4283.798 129858.18 -153201.95 3s23p2ep)4p ;;"3s 23p Zep)4d 4po_ 4D %-% P2 

49 14 4291.432 4291.427 4292.634 129858.18 -153 153.90 3s23p2ep)4p _3s23pZ(3p)4d 4PO_ 4O %-J/2 P2 

49 22 4294.398 4294.402 4295.610 130 134.16 -153413.74 3s23pZep)4p -3s 23p2caP)4d 4po_40 %-% P2 

49 18 4318.645 4318.643 4319.858 130 134.16 -153283.07 3s23p2ep)4p -3s23pzcaP)4d 4PO_4O %_5/2 P2 

49 13 4333.828 4333.830 4335.049 130 134.16 -153201.95 3s z3p zcaP)4p - 3s 23p 2caP)4d 4po_ 4D %-% P2 

43 11 4342.808 4342.815 4344.035 127976.34 -150996.41 3s23p2(3P)4p -3s23p 2fP)5s 400_4p %_6/2 P2 

11 4356.866 4356.873 4358.098 138509.17 -161 454.96 3s23p2(10)3d -3s23p2~p2Hr 2F-2(3r %-% P2 

8 4302.504 4302.li43 4303.709 133360.86 -lGO 276.83 3.s23' 2 '.Ip 3d -3.s 23' 2 ·S 4- 20_2p<> %-fA/z 1'2 
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Mult. Re1. Air Wavelength (A) Vaeuum Wave- Levels (em-I) Configurations Terms J Ref. 

No. Int. Observed Calculated length (A) Lower Upper Values 

11 4367.063 4367.061 4368.289 148886.57 -171 778.83 3s 23p2ctS)3d -3s23pZct02Hf 20_z(2]O %- P2 

13 4369.927 4369.921 4371.149 138509.17 -161 386.45 3s 23p 2(1 D)3d - 3s 23p 2caP2Hf 2F_2[3]O 5/2-% P2 

13 4378.541 4378.547 4379.778 138527.98 -161 360.19 3s 23p 2(1 D) 3d -3s23pzcaPzHf 2F-2[4JO 7/2-% P2 

9 4383.533 4383.545 4384.776 133360.86 -156 167.04 3sZ3p2ep)3d -3s23pz(1S)4p 20_2po %-I/z P2 

43 16 \. , 4391.818 4391.820 4393.054 128233.20 -150996.41 3s23p 2caP)4p - 3s 23p 2(lP)5s 4Do_4p %-% P2 

43 13 4402.841 4402.841 4404.078 127825.08 -150531.31 3s 23p 2ep)4p - 3s 23p 2caP)5s 4Do_4p IIz-% P2 

12 4404.730 4404.725 4405.962 143488.95 -166 185.47 3s23pz(1D)4p-3s23p2(10)4d 2po_2p 1/2-% P2 

14 4411.313 4411.306 4412.545 143488.95 -166 151.61 3s23p2eO)4p -3s23pZctO)4d zpo _zp llz-Ih 1'2 

53 1 4415.37 4415.339 4416.579 130 641.11"'" - 153 283.07 3s z3p Z(3P)4p - 3s 23p Z(3p)4d 20°_40 %-%. B5 

15 4431.007 4431.005 4432.249 143623.56 -166 185.47 3s 23p 2( I D)4p - 3s 23p 2(1 0)4d 2po_ 2p %-% P2 

43 18 4432.372 4432.368 4433.613 127976.34 -150531.31 3s23p2(3p)4p -3s23pzcaP)5s 400_4p %-% P2 
11 4437.655 4437.665 4438.911 143623.56 -'166 151.61 3s23pz(1D)4p -3s23pZctO)4d 2po_2p %-1/2 P2 

11 4450.712 4450.716 4451.965 133814.84 -156276.83 3s 23p 2caP)3d - 3s 23p 2ct S)4p 20_2po 5/2_% P2 

43 17 4456.388 4456.382 4457.633 127825.08 -150258.51 3s z3p 2(3p)4p - 3s 23p Zep)5s 400_4p I/z-lh P2 
43 20 4463.579 4463.581 4464.834 128599.16 -150996.41 3s23pZep)4p -3sZ3pZfP)5s 4Do_4p %-% P2 

19 4464.430 4464.434 4465.687 138527.98 -160920.95 3s23p 2ctD)3d -3s 23p2(lP2Hf 2F-2(5r %-% P2 

13 4482.484 4482.480 4483.738 148886.57 -171 189.39 3s 23p 2(IS)3d - 3s 23p Z(I O2)41 20 -2[3Jo %-7/2 P2 

43 19 4483.429 4483.427 4484.685 128233.20 -150531.31 3s 23p 2(3P)4p - 3s 23p ZfP)5s 4Do_4p %-% P2 
12 4485.445 4485.447 4486.705 148900.91 -171 188.98 3sz3pZctS)3d -3s23pZct02Hf 2D-213r %-% P2 

43 16 4486.636 4486.634 4487.893 127976.34 -150258.51 3s 23p 2ep)4p - 3s 23p 2rp)5s 4Do_4P %-1/2 P2 

58 11 4492.269 4492.269 4493.530 131 028.85 -153283.07 3s 23p 2ep)4p - 3s 23p Z(3P)4d 4so_4D %-% P2 
48 9 4495.847 4495.857 4497.119 129858.18 -152094.64 3s 23p 2caP)4p - 3s 23p 2(lP)4d "po_4F %-% P2 
53 14 4497.852 4497.862 4499.124 131 187.i9 -153413.74 3s23p 2caP)4p -3s23p Zep)4d 2Do_4D %-71z P2 
58 10 4508.711 4508.705 4509.969 131 028.85 -153201.95 3s23p2(3P)4p -3s23p2ep)4d 4SO_4D %-% P2 
48 11 4509.180 4509.164 4510.429 130 134.16 -152305.00 3s23p 2(3P)4p - 3s 23p z(lP)4d 4po_4F %-% P2 

47 1 4518.9 4518.915 4520.183 129787.83 -151 910.83 3s23p2caP)4p -3s 23pzcaP)5s 4po _2p 1/2-%. HI 
40 19b1 4524.718 4524.675 4525.944 121 528.72 -143623.56 3s 23p 2e D)4s - 3s 23p 2(1 D)4p 2D_2po %-% P2 
40 21 4524.947 4524.941 4526.210 121 530.02 -143623.56 3s 23p 2e D)4s - 3s 23p 2e D)4p 2D_2po %.-%. P2 
47 10 4533.349 4533.331 4534.602 129858.18 -151 910.83 3s23p2caP)4p -3s23pzcaP)5s 4po_2p 3/'J._ 3/2. P2 

17 4549.572 4549.559 4550.835 138509.17 -160483.16 3s23p ZctD)3d -3s23p2(3pIHf 2F-2[4Jo %-712 P2 

40 18 4552.406 4552.410 4553.686 121 528.72 143488.95 3s23p2e D)4s _3s23p2(1 D)4p 2D_2po %-112 P2 
15 4561.881 4561.871 4563.149 138527.98 160442.67 3s23p2ctD)3d-3s23p2caPIHf 2F-2[4Jo 7/'1_9/2 P2 

47 8 4590.769 4590.784 4592.070 130 134.16 -151 910.83 3s 23p 2ep)4p - 3s 23p 2caP)5s 4po _2p %-% P2 
15 4591.123 4591.121 4592.408 138509.17 -160284.24 3s23p2(1D)3d -3s23p2rPIHf 2F_2[3]O %-% P2 
6 4595.082 4595.091 4596.378 138527.98 -160284.24 3s23p2('D)3d-3s23pzcaPl)4J 2F_2[3]O 7/2-% P2 

15 4624.116 4624.110 4625.405 138509.17 -160128.90 3s23p2e D)3d -3s23p2CPo)4! 2F- 213r %-% P2 
15 4648.170 4648.155 4649.457 140230.10 161 737.99 3s 23p2('D)4p .,.-3s23p2eD)5s 2fO_2D %-% P2 

9 19 4656.777 4656.757 4658.061 109560.69 -131 028.85 3s z3p 2(lp)4s - 3s 23p 2CP)4p 4p_4so 1/2 -% P2 
17 4668.583 4668.564 4669.871 140319.23 161 733.10 3sz3v2[lDH.v -3s 23p 2(1 D)5s 2fO_2D 71:/_% P2 

8 13 4681.294 4681.302 4682.613 109831.59 -131 187.19 3s23p2(3P)4s -3s23p 2fp)4p 4p_2Do %-% P2 

52 14 4700.224 4700.204 4701.519 130641.11 -151 910.83 3s23p Zep)4p - 3s 23pzcaP)5s 2Do_2p %.-% P2 
9 20 4716.267 4716.271 4717.591 109831.59 - 131 028.85 3s 23p 2«1P)4s - 3s 2Sp 2(3P)4p 4p_4~ :'%_3/0 P2 

46 14 4729.444 4729.442 4730.765 129858.18 150996.41 3s23p zcaP)4p - 3s 23p 2caP)5s 4po_ 4p %-% P2 
8 12 4742.389 4742.412 4743.739 109560.69 -130641.11 3s23p 2ep)4s - 3s 23p 2ep)4p 4p_2Do 1/2-% P2 

8 4753.981 4753.986 4755.315 140708.89 -161 737.99 3s23p2(1D)4p -3s23p2(1D)5s 2Do_2D %-% P2 

16 4755.091 4755.092 4756.421 140708.89 -161 733.10 3s23p2(1D)4p -3s23p2('D)5s 2Do_2D %-% P2 
14 4763.370 4763.375 4764.707 140750.34 -161 737.99 3s23p2(10)4p -3s 23p2('D)5s 20°_20 %-% P2 
lObl 4764.451 4764.485 4765.817 140750.34 -161 733.10 3sZ3p 2eO)4p-3sZ3p 2eD)5s 2Do_2D %-% P2 

8 16 4779.094 4779.101 4780.4::17 110 2fifU~O - 131 187.19 3s23p2(3p)4s _3s23p 2ep)4p 4p_2Do %.-%, P2 
10 4785.935 4785.942 4787.280 139844.99 160733.68 3s23p2(lD)3d -3s23p 2(3Pz)4J 2P_2[IJo 1/2- P2 

46 17 4792.012 4792.007 4793.347 130 134.16 -150996.41 3s23p 2(3P)4p - 3s 23p 2rp)5s 4po_ 4p 5/2-% P2 
8 12 4804.120 4804.150 4805.493 109831.59 -130 fi4L11 3.~23p 2ep)4.~ -:l~ 2!lp 2fp)4p 4p_2Do %-% P2 

9 22 4815.549 4815.552 4816.898 110 268.60 131 028.85 3s 23p 2(3P)4s - 3s 23p 2fp)4p 4p_4So %-% P2 
46 15w 4819.575 { 4819.445 { ~820.792 129 787.83 -150531.31 3s 23p Z(3P)4p - 3s 23p 2rp)5s 4po_4p 1/2 -% P2 
52 4819.626 4820.973 130641.11 -151 383.81 35 23 Z 3p 4 -3s 23 2 3p 5s 2Do _ 2p 3/. _1/. p()p pC) 
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Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 
No. Int. ObseIVed Calculated length (A) Lower Upper Values 

52 16 4824.066 4824.059 4825.407 131 187.19 -151 910.83 3s23p2caP)4p -3s23p2caP)5s 2Do_2p %-% P2 
13 4826.772 4826.773 4828.121 151 651.72 -172363.71 3s 23p 2e D)3d - 3s 23p 2e D2)4j 2S _2[1)0 1/2_ P2 

46 14 4835.848 4835.846 4837.197 129858.18 -150531.31 3s23p2ep)4p _3s23p2(3P)5s 4po_ 4p %-% P2 
8 4848.976 4848.953 4850.307 139844.99 -160462.24 3s 23p 2(1 D)3d - 3s 23p 2(3P IHf 2P_ 2[2)O 1/2-% P2 

46 10 4883.672 4883.672 4885.036 129787.83 -150258.51 3s 23p 2(3p)4p - 3s 23p 2caP)5s 4po_ 4p 112 -112 P2 

15 17 4885.648 4885.648 4887.012 112937.57 -133399.97 3s 23p 2(3P)4s - 3s23p 2caP)4p 2p_2po 1/2-% P2 
46 15 4900.513 4900.513 4901.881 129858.18 -150258.51 3s23p2(3p)4p -3s23p 2fP)5s 4po _ 4p %-% P2 
46 14 4901.265 4901.277 4902.646 130 134.16 -150531.31 3s 23p 2caP)4p - 3s 23p 2caP)5s 4po_4p %-% P2 

16 4902.440 4902.426 4903.795 125485.29 -145877.66 3s23p2caP)4p -3s3p4 2SO_2p 1/2-1/2 P2 
15 19 4917.212 4917.198 4918.571 112937.57 -133268.68 3s 23p 2ep)4s - 3s 23p 2ep)4p 2p_2po liz -liz P2 

7 18 4924.115 4924.110 4925.485 109831.59 -130 134.16 3s 23p 2fP)4s - 3s23p 2[3P)4p 4p_4po %-% P2 
7 19 4925.347 4925.343 4926.718 109560.69 -129858.18 3s23p 2(3p)4s - 3s23p 2caP)4p 4p_4po 1/2-% P2 

6 4939.045 4939.025 4940.404 140016.77 -160258.03 3s23p2[1D)3d -3s23p2fP1Hf 2P_2[3)0 %-% P2 
7 16 4942.466 4942.473 4943.853 109560.69 -129787.83 3s 23p 2caP)4s - 3s 23p2[3P)4p 4p_4po 1/2-1/2 P2 

9 4952.191 4952.183 4953~565 138527.98 -158715.46 3s23p 2[1 D)3d - 3s 23p 2fP)5p 2F_2Do %-% P2 
\ 

7 20 4991.974 4991.969 4993.361 109831.59 -129858.18 3s 23p 2(3P)4s - 3s 23p 2[3P)4p 4p_ 4po %-% P2 
17 4993.497 4993.500 4994.893 125485.29 -145505.74 3s23p2fP)4p -3s3p4 2so _2p 1/2_% P2 

57 15 5006.727 5006.727 5008.123 131 028.85 -150996.41 3s23p2(3p)4p -3s23p2[3p)5s 4so_4p %-% P2 
7 21 5009.564 5009.567 5010.964 109831.59 -129787.83 3s 23p 2[3P)4s - 3s 23p 2[3P)4p 4p_4po %-1/2 P2 

16 5011.608 5011.626 5013.024 136328.79 -156276.83 3s 23p 2[1S)4s - 3s 23p 2[1S)4p 2S_2po 112-% P2 

15 21 5014.069 5014.042 5015.440 113 461.54 -133399.97 3s23p2caP)4s -3s23p2caP)4p 2p_2po %-% P2 
1 20 5027.221 5027.203 5028.605 105599.06 -125485.29 3s 23p 2(3P)3d - 3s 23p 2caP)4p 2p_2S0 %_112 P2 
7 23 5032.447 5032.434 5033.837 110268.60 -130 134.16 3s 23p 2fP)4s - 3s 23p 2[3P)4p 4p_4po %-612 P2 

13 5039.382 5039.362 5040.767 136328.79 -156 167.04 3s23p2(1S)4s -3s23p2(1S)4p 2S_2po 1/2 _1/2 P2 
6 5046.742 5046.747 5048.154 131 187.19 -150996.41 3s23p 2ep)4p - 3s 23p 2ep)5s 2Do_4p %-% P2 

15 18 5047.292 5047.277 5048.684 113461.54 -133268.68 3s23p 2[3P)4s - 3s 23p 2[3P)4p 2p_ 2po %-11z P2 
7 5073.090 5073.074 5074.488 138509.17 -158215.59 3s 23p 2(' D)3d - 3s 23p 2caP)5p 2F_2Do %-% P2 
4 5093.989 5094.005 5095.425 110508.71 -130 134.16 3s 23p 2caP)3d - 3s 23p 2ep)4p 4F_4po %-% P2 

7 19 5103.340 5103.332 5104.755 110268.60 -129858.18 3s23p2ep)4s -3s23p 2fP)4p 4p_ 4po %.-% P2 
57 13 5126.130 5126.130 5127.558 131 028.85 -150531.31 3s23p2ep)4p - 3s23p2fp)5s 4so_4p %~% P2 

1 18 5142.341 5142.322 5143.755 106044.24 -125485.29 3s23p 2(3P)3d - 3s 23p 2caP)4p 2p_2SO 1/2-1/2 P2 
57 11 5198.844 5198.852 5200.300 131 028.85 -150258.51 3s23p2[3p)4p -3s23p2caP)5s 4so_4p %._1/2 P2 
39 20 5201.024 5201.027 5202.475 121 528.72 -140750.34 3s23p2[lD)4s -3s23p2[lD)4p 2D_2Do %-% P2 
39 15 5201.387 5201.379 5202.827 121 530.02 -140750.34 3s23p2(' D)4s -3s23p2(ID)4p 2D_2Do %-% P2 
39 21 5212.623 5212.620 5214.072 121 530.02 -140708.89 3s 23p 2(' D)4s - 3s 23p 2[1 D)4p 2D_2Do %-% P2 

38 24 5320.732 5320.723 5322.204 121 530.02 -140319.23 3s23p2('D)4s -3s23p2[1D)4p 2D_2F" %-7/2 P2 
7 5322.205 5322.216 5323.697 140708.89 -159492.83 3s23p2[lD)4p -3s23p2ep)4d 2Do_2D %-% P2 

38 22 5345.721 5345.712 5347.199 121 528.72 -140230.10 3s 23p 2(1 D)4s - 3s 23p 2[1 D)4p 2D _2F" %-% P2 
61 10 5362.703 5362.697 5364.188 133268.68 -151 910.83 3s23p 2(3P)4p - 3s 23p 2[3P)5s 2po_2p 1/2-% P2 
61 15 5400.712 5400.733 5402.234 133399.97 -151 910.83 3s 23p 2ep)4p - 3s 23p 2(3p)5s 2po _2p %-% P2 

6 23 5428.667 5428.655 5430.164 109560.69 -127 976.34 3s 23p 2caP)4s - 3s 23p 2(lP)4p 4p_4Do 112-% P2 
6 25 5432.815 5432797 5434.307 109831.59 - 1?8 ?33.?0 !le: 23p 2(3p)4.e: -!-te: 23p 2caP)4p 4p_ 4n0 %_6/2 P2 
6 27 5453.828 5453.855 5455.371 110268.60 -128599.16 3s23p 2caP)4s - 3s 23p 2fP)4p 4p_ 4Do %-% P2 
6 23 5473.620 5473.614 5475.135 109560.69 -127825.08 3s 23p 2(3P)4s - 3s 23p 2fP)4p 4p_ 4Do 1/2 _1/2 P2 

11 5475.011 5474.990 5476.511 130641.11 -148900.91 3s23p2rp)4p -3s23p2('S)3d 2Do_2D %-% .P2 

10 5478.194 5478.218 5479.740 143488.95 -161 737.99 3s23p2('D)4p -3s23p2('D)5s 2po_2D 1/2-% P2 

6 5479.310 5479.293 5480.816 130641.11 -148886.57 3s23p2(3p)4p -3s23p2('S)3d 2Do_2D %-% P2 
6 23 5509.718 5509.705 5511.236 109831.59 -127976.34 3s 23p 2(3p)4s - 3s 23p 2CP)4p 4p_ 4Do %-% P2 
61 11 5518.732 5518.711 5520.247 133268.68 -151 383.81 3s23p2(3p)4p _3s 23p2caP)5s 2po _2p 1/2_1/2 P2 

12 5520.400 5520.418 5521.951 143623.56 -161 733.10 3s23p2('D)4p -3s23p2[1D)5s 2po_2D %-% P2 

11 18 5526.253 5526.243 5527.778 110508.71 -128599.16 3s 23p 2rp)3d - 3s 23p 2fP)4p 4F_4Do 712-% P2 
11 10 5536.723 5536.732 5538.270 110 177.02 -128233.20 3s23p 2fp)3d - 3s 23p 2fp)4p 4F_4Do %-512 P2 
6 18 5556.007 5556.023 5557.566 109831.59 -127825.08 3s 23p 2ep)4s - 3s 23p 2CP)4p 4p_ 4Do %-1/2 P2 
61 10bl 5559.060 5559.004 5560.548 133399.97 -151 383.81 3s 23p 2(3P)4p - 3s23p 2fP)5s 2po_2p %-112 P2 

6 21 5564.976 5564.958 5566.503 110268.60 -128233.20 3s23 2ep)4s-3s23p 2CP)4p p 4p_ 4Do %-% P2 
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i i 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 

No. Int. Observed Calculated length (A) Lower Upper Values 

11 18 5578.889 5578.870 5580.419 110313.40 -128233.20 3s 23p 2caP)3d - 3s 23p 2rp)4p 4F_4Do %-% P2 

11 23 560ft151 560(t151 5607.707 110766.56 -128599.16 3s 23p 2(3p)3d - 3s 23p 2(3p)4p 4F_4Do 9/'J _ 7/2 P2 

11 18 5616.639 5616.633 5618.192 110 177.02 127976.34 3s 23p 2(3p)3d - 3s 23p 2ep)4p 4F_4Do %-% P2 

14 23 5639.972 5639.977 5641.542 113 461.54 -131 187.19 3s 23p 2caP)4s - 3s 23p 2rp)4p 2p_ 2Do %-512 P2 

11 21 5640.333 5640.346 5641.911 110508.71 -128233.20 3s 23p zcaP)3d - 3s 23p 2(3P)4p 4F_4Do 7/2 -% P2 

6 5643.757 5643.775 5645.342 131 187.19 -148900.91 3s23pzcaP)4p -3s23p 2eS)3d 2Do_2D %-% P2 

6 15 5645.672 5645.681 5647.248 110268.60 -127976.34 3s23p 2(3P)4s - 3s 23p 2caP)4p 4p_4Do %-% P2 

14 21 5647.033 5647.020 5648.588 112937.57 -130641.11 3s 23p 2(3P)4s - 3s 23p 2ep)4p 2p_ 2Do IIz-% P2 

12 5648.354 5648.348 5649.915 131 187.19 -148886.57 3s23p2(3p)4p -3s 23p2eS)3d 20°_20 %-% P2 

11 21 5659.985 5660.001 5661.572 110313.40 -127976.34 3s 23p 2(3P)3d - 3s 23p 2caP)4p 4F_4Do %-% P2 

11 20 5664.780 5664.773 5666.345 110177.02 -127825.08 3s 23p 2caP)3d - 3s 23p 2(3P)4p 4F_4Do %-112 P2 

10 5730.531 5730.534 5732.124 144009.42 -161 454.96 3s 23p 2e D)3d - 3s 23p 2(3P2)4/ 2D_2[3}0 5",._7/2 P2 

6 5797.504 5797.494 5799.102 144009.42 -161 253.47 3s23p2(10)3d-3s 23p2ep2Hf 2D-2[2Jo %.-% P2 

14 19 5819.272 5819.254 5820.867 113461.54 -130641.11 3s 23p 2ep)4s - 3s 23p 2rp)4p 2p_2Do %-% P2 
4 5890.935 5890.946 5892.578 157 558.77 -174529.27 3s23p2(3P)5p -3s23p2rp)6d 4Do_4F 7/2 -% P2 

20 4 5895.910 5895.931 5897.565 114231.04 -131 187.19 3s 23p 2rp)3d - 3s 23p 2rp)4p 4D_2Do %-% P2 

13 11 5908.312 5908.315 5909.952 112937.57 129858.18 3s23p 2(3P)4s - 3s 23p zrp)4p Zp_4po IIz-%. P2 

20 6 5912.788 5912.771 5914.409 114279.33 131 187.19 3s 23p 2(3P)3d - 3s23p z('JP)4p 4D_2Do 7/2-% P2 
21 4 5927.277 5927.252 5928.895 114 162.30 -131 028.85 3s 23p 2ep)3d - 3s 23p2ep)4p 4D_4so 1/2 _% P2 
13 4 5932.962 5932.983 5934.627 112937.57 -129787.83 3s23p 2caP)4s - 3s 23p 2rp)4p 2p_4po 1/2-1/2 P2 

21 9 5940.732 5940.721 5942.367 114200.54 131 028.85 3s 23p 2ep)3d - 3s 23p 2('JP)4p 4D_4So %-% P2 
21 12 5951.522 5951.508 5953.157 114231.04 -131 028.85 3s23p 2(3P)3d - 3s 23p Zrp)4p 4D_4SO %-% P2 
13 21bl 5996.161 5996.197 5997.858 113461.54 -130 134.16 3s23p2caP)4s -3s23pz('JP)4p 2p_4po %-% P2 
20 5 6080.838 6080.831 6082.514 114200.54 -130641.11 3s23p 2caP)3d - 3s23p 2rp)4p 4D_2DD %-% P2 
20 9 6092.122 6092.133 6093.819 114231.04 -130641.11 3s23p2('JP)3d -3s23p2('JP)4p 4D_2Do %-% P2 

13 6 6097.123 6097.123 6098.810 113461.54 -129858.18 3s23p2ep)4s -3s23p Zep)4p 2p_4po %-% P2 
26 18 6102.277 6102.266 6103.955 114804.37 -131 187.19 3s23p 2caP)3d - 3s 23p 2caP)4p 2F_2Do %-% P2 
13 6 6123.383 6123.395 6125.090 113461.54 -129787.83 3s 23p zcaP)4s - 3s z3p 2(3p)4p 2p_ 4po 312_ 112 P2 
63 12 6138.940 6138.944 6140.643 140319.23 -156604.17 3s 23p 2( I D)4p - 3s 23p 2caP)4d 2?_2F 1/2 _% P2 
27 3 6161.84 6161.821 6163.526 114804.37 -131 028.85 3s z3p Zep)3d - 3s z3p z('JP)4p ZF_4SO %-%. B5 

19 12 6274.306 6274.302 6276.038 114200.54 -130 134.16 3s23p 2caP)3d - 3s23p 2ep)4p 4D_ 4po %-%. P2 
19 26 6286.351 6286.336 6288.074 114231.04 -130 134.16 3s23pz(3P)3d -3sz3p2(3P)4p 4D_4po 5/OA _5/2 P2 
26 33 6286.956 6286.944 6288.683 115285.61 -131 187.19 3s23p 2ep)3d - 3s 23p z('JP)4p 2F~2Do 71z-% P2 
63 9 6290.865 6290.893 6292.633 140230.10 -156 121.70 3s 23p 2e D)4p - 3s 23p 2ep)4d 2fO_zF %-% P2 

8 6295.207 6295.207 6296.948 145505.74 -161 386.45 3s3p4 -3s23p2rp2Hf 2P_2(3)O %-% P2 

19 33 6305.483 6305.483 6307.226 114279.33 -130 134.16 3s 23p 2caP)3d - 3s23p 2(3p)4p 4D_4po 71z-% P2 
26 29 6312.661 6312.685 6314.431 114804.37 -130 641.11 3s 23p 2(3P)3d - 3s 23p Zrp)4p 2F_2Do %-% P2 
19 17 6369.342 6369.338 6371.099 114 162.30 -129858.18 3s 23p 2(3P)3d - 3s 23pZ(3P)4p 4D_4po 1/2-% P2 
19 27 6384.893 6384.893 6386.659 114200.54 -129858.18 3s 23p 2ep)3d - 3s 23p zrp)4p 4D_4po %-% P2 
5 6 6386.48 6386.501 6388.266 109831.59 125485.29 3s z3p Zep)4s - 3s z3p Zep)4p 4p_2S0 %-1/2 B5 

12 6395.264 6395.272 6397.040 133268.68 -148900.91 3s23p2caP)4p -3s23p2eS)3d 2po_2D 1/2-%. P2 
19 29 6397.359 6397.355 6399.124 114231.04 -129858.18 3sz3p Z(3P)3d - 3s 23p z(3P)4p 4D_4po %-% P2 
19 27 6397.990 6398.014 6399.783 114 162.30 -129787.83 3s 23p 2caP)3d - 3s 23p 2ep)4p 40_4po liz-liz P2 
19 26 6413.706 6413.711 6415.483 114200.54 -129787.83 3s z3p 2ep)3d - 3s z3p 2fp)4p 4D_4po %-1/2 P2 

13 6455.390 6455.411 6457.195 133399.97 -148886.57 3s 23p 2ep)4p - 3s 23p 2e S)3d 2po_2D %-% P2 

25 6 6521.428 6521.445 6523.247 114804.37 -130134.16 3s23pzcaP)3d -3sZ3p Zep)4p 2F_ 4po %-% P2 
7 6565.054 6565.063 6566.876 145505.74 160733.68 3s3p4 -3s23p2('JP2Hf 2P_2[lJD %- P2 
5w 6635.089 6635.066 6636.898 156 121.70 -171 188.98 3s 23p zcaP)4d - 3s z3p 2e Dz)4f 2F_2[3]O 5/2 -% P2 

25 3 6641.06 6641.003 6642.837 114804.37 -129858.18 3s 23p 2(3P)3d - 3s z3p Zrp)4p 2F_ 4po %-% B5 
12 6681.834 6681.856 6683.701 145505.74 -160467.51 3s3p4 -3s23p2rpIHf 2p -2(2)° %-% P2 

6 6715.768 6715.773 6717.627 156 121.70 -171007.91 3s23p 2fP)4d - 3s 23pz(I DzHf 2F_2[4]O %-7/2 P2 
E2 6716.440 6716.440 6718.295 0.00 - 14884.73 3sz3p3 _3s 23p 3 4SO_2Do %-% B2,B3,T3 
8 6729.438 6729.420 6731.278 145877.66 -160733.68 3s3p4 -3sz3p zrpzHf 2P_2[l]O 1/2 - P2 

E2,Ml 6730.815 6730.816 6732.674 0.00 - 14852.94 3s23p3 _3s 23p 3 4S0 _zDo %-% B2,B3,T3 
25 6 6732.815 6732.806 6734.664 115285.61 -130 134.16 3s23 2 3p 3d-3s23 2 'P 4 2F_ 4po 7/: _51! P2 
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S II' - Continued 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (crn - I) Configurations Tenns J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

}() 6776.715 6776.738 6778.609 145505.74 -160258.03 3s3p4 -3s 23p 2fpJ)41 zp-Z(3r %-% P2 
7 6848.209 6848.190 6850.080 145505.74 -160 104.11 3s3p4 -3sz3pz(lPo)4j ZP_2[3)O %-% P2 
8 6854.642 6854.665 6856.557 145877.66 -160462.24 3s3p4 -3sz3pz(lPIHf ZP_Z[2Jo 112-% P2 
6 6879.732 6879.713 6881.612 125485.29 -140016.77 3s23p z(lP)4p - 3s z3p 'I.e 0)3d zso_zp 1/'1.-% P2 
7 6884.560 6884.570 6886.469 156604.17 -171 125.40 3sZ3pZ(3P)4d -3sz3p2(lPz)5J 2F_Z[5)O %-% P2 

" , 

18 9 6957.934 6957.934 6959.853 114231.04 -128599.16 3sz3p z(lP)3d - 3s z3p 2(lP)4p 40_ 40° %-% P2 
5 6962.031 6962.013 6963.934 125485.29 -139844.99 3s23pzcaP)4p - 3s z3p z(10)3d ZSO_2p %-% P2 

18 15 6981.398 6981.398 6983.323 114279.33 -128599.16 3s23p 2caP)3d - 3s 23p 2 (lP)4p 40_40° 7/2 -7/2 P2 
18 9 7124.279 7124.269 7126.233 114200.54 -128233.20 3sZ3p2(3p)3d -3s23p2(lp)4p 40_40° %-% P2 
18 12 7139.807 7139.787 7141.755 114231.04 "-128233.20 3s23p 2fP)3d -3s 23p2(lP)4p 40_ 40° %-% P2 

18 10 7164.491 7164.496 7166.471 114279.33 -128233.20 3s23p 2(3p)3d - 3s 23p 2(3p)4p 40_ 40° %-% P2 
18 8 7237.007 7237.018 7239.012 114 162.30 -127976.34 3sz3p2(lP)3d -3s23p2(lP)4p 40_ 40" ·/2-% P2 
18 9 7257.107 7257.107 7259.107 114200.54 - '127 976.34 3sz3p 2ep)3d - 3s 23p 2(lP)4p 40_ 40° %-% P2 
18 3 7273.20 7273.210 7275.214 114231.04 ' - 127 976.34 3s 23p 2(3p)3d - 3s 23p 2 (lP) 4p 40_40° %-% B4 
18 7 7317.155 7317.139 7319.155 114 162.30 -127825.08 3s23p 2(lP)3d - 3s z3p 2(lP)4p 40_40° 1/2-1/2 P2 

18 8 7337.660 7337.676 7339.697 114200.54 -127825.08 3s 23p 2(lP)3d - 3s 23p 2 (lP)4p 40_40° %-1/2 P2 
24 6 7444.609 7444.615 7446.665 114804.37 -128233.20 3s23p 2caP)3d - 3s 23p 2 (lP)4p 2F_4O° %-%. P2 
24 7 7509.066 7509.077 7511.145 115285.61 -128599.16 3s23p 2(3p)3d - 3s 23p 2(lP)4p 2F_ 40o 712-712 P2 

19 7578.909 7578.909 7580.995 127 128.35 -140319.23 3s23p2eO)3d -3s23p2eO)4p .zG_ 2F" 91z -71z P2 
17 7629.740 7629.740 7631.840 127 127.10 -140230.10 3s23p ZeO)3d - 3s23p2(lO)4p 2G_2F" 7/2-% P2 

10 7928.656 7928.675 7930.856 133268.68 -145877.66 3s z3p2fp)4p -3s3p 4 2po_2p 1/2-% P2 
9 7954.268 7954.281 7956.469 148886.57 -161 454.96 3s23p2(1S)3d -3sZ3p2(lPzHf 20 _2(3)° %-% P2 

12 17 7967.371 7967.384 7969.575 112937.57 -125485.29 3sZ3p2(3p)4s -3s23p2(lP)4p 2p_2so IIz- 1/2 P2 
7w 8007.044 8007.063 8009.265 148900.91 -161 386.45 3s23p2[1S)3d - 3s23pz(lP2Hf ZO_2(3}0 %-% P2 
6 8012.113 8012.100 8014.304 133399.97 -145877.66 3s23p2caP)4p -3s3p4 2po_Zp %-11z P2 

7 8149.446 8149.439 8151.680 144009.42 -156276.83 3s23p2eO)3d -3sZ3p 2eS)4p 20_2po %-% P2 
6 8169.638 8169.651 8171.897 133268.68 -145505.74 3s 23pzcaP)4p - 3s 3p 4 2po_ 2p %-% P2 

13 8258.254 8258.254 8260.524 133399.97 -145505.74 3s23p2fp)4p _3s3p4 2po _2p %-% P2 
12 18 8314.594 8314.588 8316.873 113461.54 -125485.29 3s zap l'("P)4s - 3s z3p Zep)4p zp _~so %-llz P2 
37 10 8422.300 8422.321 8424.635 121 530.02 -133399.97 3s 23p 'I.e 0)4s - 3s 23p 2fP)4p 20_2po 5/2-% P2 

37 8bl 8515.475 8515.577 8517.917 121 528.72 -133268.68 3s 23p 'I.e D)4s - 3s 23p 2fp)4p 20_2po %_1/2 P2 
6w 9372.351 9372.355 9374.927 160828.69 -171 495.44 3s ~3p ll(1P2)4J - 3s lI3p l!ep2)5g l!(5)0_l![5) lJ/2-1I/2 P2 
8 9418.735 9418.739 9421.323 160258.03 -170872.25 3sZ3p2(3PI)4j_3s 23p2(3PJ)5g 2[3Jo -2[4) %-% P2 
9 9438.357 9438.356 9440.945 160828.69 -171 420.85 3s 23p2(3P2)4J - 3s23p2ep2)5g 2[5]° -2(6) 11/2_1% P2 
9 9441.880 9441.877 9444.467 160284.24 -170872.45 3s23p2epl)4J-3s23p2ep.)5g 2(3)° -2[4) 7/2-% P2 

8 9505.497 9505.500 9508.108 160 104.11 -170621.45 3s23p2caPoHf-3s23p2(3Po)5g 2(3)° _2[4) %-71z P2 
9 9521.134 9521.134 9523.746 160920.95 -171 421.02 3s23p2(3p2)4j-3s23p 2caP2)5g 2[5]° -2(6) %-11/2 P2 

lOw 9527.581 { 9527.577 { 9530.190 160 128.90 -170621.87 3s23p2epoHf-3s23p2epo)5g 2[3]°_2(4) 7/2-% P2 
9527.577 9530.190 160 442.67 -170935.64 3s23p2(3PIHf-3s 23p2(1PJ)5g 2[4)° -2[5) %-Jl/2 

6w 9532.081 9532.083 9534.697 160462.24 -170950.25 3sz3p2caPl)4J-3s23p2fpl)5g 2[2)° _2[3] %-% P2 

7 9536.637 9536.638 9539.254 160467.51 -170950.51 3s23p 2ep J)41 - as 28p 2ePJ)5g 2l2r-2l31 %-1Jz P2 
8 9563.977 9563.981 9566.604 160 483.16 -170936.19 3s23p2(3PI)4J -3s23p 2fP1)5g 2[4)°_2[5) %-% P2 

Wavenumber (cm-I) Vacuum Wave-
Observed Calculated length (A) 

Ml,E2 9718.60 10289.55 14852.94 24571.54 3s23p 3 _3s23p 3 200 _2po %-% 
E2 9686.81 10323.32 14884.73 - 24571.54 3s23p 3 _3s 23p 3 200 _2po %-% 

E2,Ml 9671.89 10339.24 14852.94 - 24524.83 3s23p 3 _3s 23p 3 200 _2po %-112 
E2 9610.10 10373.31 14 884.73 ~ 24524.83 3s 23p 3 _ 3s23p 3 2Do _2po %_I/z 

JLrn 

Ml 46.71 214.1 24524.83 - 24571.54 3s23p 3 _3s23p 3 2Do_20° %-51z 
Ml 31.79 314.6 1485?-.94 - 14 RR4.7~ !l~ 2~p 3 _ !l~ 23p 3 2po _2po 1/')_3/') 
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 311 

Si I isoelectronic sequence 

Ionization energy 280 600 em -1 (34.79 e V) 

Most df the experimental wavelengths are from a re
cent progress report on a continuing extension of the S III 
analysis by Johansson et al. [J8]. Energy-level classifica
tions for some 240 lines are tabulated in [JB], inc1uding 
about 60 lines not. previously observed. "The estimated 
maximum error in the wavelengths is 0.01 - 0.03 A, de
pending on the wavelength region ... " [JB], with the longer 
wavelengths having in general the larger uncertainties. 
The errors of Kaufman's measurements [K5] are proba
bly about 0.010 A, and the estimated uncertainty of the 
3s23p2 3Pl,2-3s3p 3 5S~ wavelength determinations was 
0.005 A [S5]. We have included a few two-place wave
lengths [Bll] for which more accurate calculated values 
are also given. 

Sill 

All but· three of the level values adopted here were 
derived by applying a least-squares optimization proce
dure to the wavelength measurements from [JB], [KS], 
and [S5], and from several astrophysical observations [B2, 
B9, BIO, CI, 06; see MZM90]. We have increased the 
resulting statistically determined values of the 3s23p2 ID2' 
ISO and 3s23p3d ID~ levels by small amounts to improve 
agreement with the vacuum-ultraviolet measurements 
from [J8]. This adjustment gives a value of 3721.63 A for' 
the calculated wavelength of the 3s23p2 3Pl _ISO forbid
den transition, which is in acceptable agreement with the 
observed value of 3721.69 :t 0.10 A [B9]. The 3s23p2 
ID2 _ISO separation is probably accurate to 0.1 em -1 [B2], 
but the uncertainty of these two levels relative to the 
3$ 23p 2 3p levels is of the order of 1 em -I, The error of 
most of the excited-configuration levels relative to the 
3s 23p2 3p levels is probably less than 1 em -1. Most of the 
level separations within the group of levels given to two 
decimal places are probably accurate to 0.2 em -1. 

The experimental and calculated wavelengths are, in 
general, consistent within the estimated experimental er
rors; the calculated wavelengths should be preferred in 
cases of significant disagreement. The intensities· of a11 
lines of the UV multiplets UVl, 2,4, 5, and 7 have been 
taken from Kaufman [KS] or adjusted to his scale. 
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SIll 

Mult. ReI. Vae. Wavelength (A) Levels (em-I) Configurations Tenns J Ref. 
No. Int. Observed Calculated Lower Upper Values 

5 440.765 440.776 11 322.7 - 238 195.3 3s23p2 -3s23p5d 10_lpo 2-1 J8 
7g,w 475.286 475.284 298.69 - 210699.24 3s23p2 -3s23p5s 3p_3po 1-2 J8 
4g 476.351 476.355 0.00 - 209927.43 3s23p2 -3s23p5s 3p_3po 0-1 J8 
7g,w 476.495 476.494 833.08 - 210 699.24 3s23p2 -3s23p5s 3p_3po 2-2 J8 
4g 477.035 477.034 298.69 - 209927.43 3s23p2 -3s23p5s 3p_3po 1-1 J8 

5g 477.386 477.381 298.69 - 209774.91 3s 23p 2 - 3s23p5s 3p_3po 1-0 J8 
5g 478.257 478.253 833.08 - 209927.43 3s23p2_3s23p5s 3p_3po 2-1 J8 
5g,w 480.533 480.527 0.00 - 208 104.89 3s23p2-3s23p4d 3p_3po 0-1 J8 
6g 480.968 480.970 298.69 - 208211.96 3s 23p 2 - 3s 23p 4d 3p_3po 1-0 J8 
4g 481.234 481.218 298.69 - 208 104.89 3s23p2-3s23p4d 3p_3po 1-1 J8 

19 481.712 481.709 298.69 - 207892.98 3s23p2 -3s23p4d 3p_3po 1-2 J8 
6g,w 482.463 482.458 833.08 - 208 104.89 3s23p2 -3s23p4d . 3p_3po 2-1 J8 
8g 482.953 482.952 833.08 - 207892.98 3s23p2 -3s23p4d 3p_3po 2-2 J8 
6g 484.172 484.167 0.00 - 206540.39 3s23p2-3s23p4d 3p_3OO 0-1 J8 
7g 484.564 484.556 298.69 - 206673.11 3s23p2-3s23p4d 3p_3OO 1-2 .J8 

5g 484.874 484.868 298.69 - 206540.39 3s23p2-3s23p4d 3p_3OO 1-1 J8 
7g,w 485.255 485.249 833.08 - 206912.65 3s23p2-3s23p4d 3p_3Do 2-3 J8 
5g 485.818 485.814 833.08 - 206673.11 3s23p2-3s23p4d 3p_3OO 2-2 J8 
10 486.140 486.128 833.08 - 206540.39 3s23v2 -3s23v4d 3p_300 2-1 J8 
6g,w 489.627 489.621 833.08 - 205072.53 3s 23p 2 -3s23p4d 3p_3p 2-3 J8 

2g,w 490.803 490.803 833.08 - 204580.68 3s23p2 -3s23p4d 3p_3p 2-2 J8 
7g,w 494.511 494.511 11 322.7 - 213542.54 3s23p2-3s23p4d 10_lpo 2-1 J8 
7 499.988 499.984 11 322.7 - 211 329.07 3s23p2 -3s23p5s ID_lpo 2-1 J8 

10 500.444 500.434 11 322.7 - 211 149.32 3s23p2 -3s23p4d ID_Ip 2-3 J8 
7 503.516 503.513 11 322.7 - 209927.43 3s23p2 -3s23p5s lD_ 3po 2-1 J8 

8 515.931 515.929 11 322.7 - 205 147.80 3s23p2 -3s23p4d 10_10° 2-2 J8 
5 536.547 536.534 27 161.0 - 213542.54 3s23p2 -3s23p4d IS _Ipo 0-1 J8 
7 542.984 542.982 27 161.0 - 211 329.07 3s23p2-3s23p5s IS _Ipo 0-1 J8 
3 547.147 547.146 27 161.0 - 209927.43 3s23p2 - 3s23p5s IS_3po 0-1 J8 
Ibl 654.34 654.372 11 322.7 - 164 140.97 3s23p2 -3s23p3d ID_lpo 2-1 Bll 

UV7 20g 677.734 677.729 0.00 - 147551.60 3s23p2-3s23p3d 3p_3Do 0-1 K5 
UV7 30g 678.458 678.456 298.69 - 147692.21 3s23p2 -3s23p3d 3p_3OO 1-2 K5 
UV7 109 679.115 679.104 298.69 - 147551.60 3s23p2-3s23p3d 3p_3Do 1-1 K5 
UV7 20g 680.681 680.677 833.08 - 147745.70 3s23p2 -3s23p3d 3p_3Do 2-3 K5 
UV7 8g 680.929 680.925 833.08 - 147692.21 3s23p2 -3s23p3d 3p_3Do 2-2 K5 

UV6 12g 680.961 680.974 298.69 - 147 147.11 3s23p2 _ 3s23p4s 3p_3po 1-2 J8 
UV6 4g 681.470 681.489 0.00 - 146737.55 3s23p2 - 3s23p4s 3p_3po 0-1 J8 
UV6 4g 682.879 682.879 298.69 - 146737.55 3s23p2 -3s23p4s 3p_3po 1-1 J8 
UV6 4g 683.067 683.066 298.69 - 146697.37 3s23p2 -3s23p4s 3p_3po 1-0 J8 
UV6 5g 683.459 683.461 833.08 - 147 147.11 3s23p2 -3s23p4s 3p_3po 2-2 J8 

15 683.586 683.585 11 322.7 - 157610.31 3s23p2 -3s23p3d ID_Ip 2-3 J8 
UV6 8g 685.980 685980 83308 - 14673755 3.1: 23p 2 _!l1:23p4.1: 3p_3po 2-1 .18 

UV5 l1g 698.731 698.727 0.00 - 143 117.41 3s23p2 - 3s 23p 3d 3p_3po 0-1 J8 

UV5 15g 700.151 700.150 298.69 - 143 125.28 3s23p2 -3s23p3d 3p _3po 1-2 K5 
UV5 5g 700.187 700J88 298.69 - 143 117.41 3s23p2 -3s23p3d 3p _3po 1-1 K5 

UV5 20g 700.280 700.288 298.69 - 143097.08 3s23p2 -3s23p3d 3p _3po 1-0 K5 
UV5 35g 702.778 702.779 833.08 - 143 125.28 3s23p2 -3s23p3d 3p _3po 2-2 K5 

30 710.951 710.955 11 322.7 - 151 978.54 3s23p 2 - 3s 3p 3 10_10° 2-2 K5 
UV4 109 724.289 721.288 0.00 - 138066.6 3s23p2 - 3s3p 3 3p_ 3So 0-1 K5 

UV4 25g 725.858 725.858 298.69 - 138066.6 3s23p2 "73s3p 3 3p_3So 1-1 K5 

UV4 35g 728.685 728.685 833.08 - 138066.6 3s23p2 -3s3p 3 3p_3So 2-1 K5 
UV3 12 729.519 729.521 11 322.7 - 148398.97 3s23p2 - 3s23p4s 10_lpo 2-1 J8 

9w 730.040 730.034 27 161.0 - 164 140.97 3s23p2 -3s23p3d IS_lpo 0-1 J8 
UV3 109 730.758 730.760 0.00 - 136843.78 3s23p2 -3s3p 3 3p _Ipo 0-1 J8 
UV3 109 732.368 732.359 298.69 - 136843.78 3s23p2_3s3p 3 3p_lpo 1-1 J8 
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 313 

8 III - Continued 

[ 

Mult. ReI. Vae. Wavelength (A.) Levels (ern - 1) Configurations Tenns J Ref. 

No. Int. Observed Calculated Lower, Upper Values 

2 733.021 733.014 11 322.7 - 147745.70 3s23p2-3s23p3d ID_ 3Do 2-3 J8 

9bl 733.328 733.302 11 322.7 - 147692.21 3s23p2 - 3s23p3d ID_3Do 2-2 JI0 

3 734.061 734.059 11 322.7 - 147551.60 3s23p2 - 3s23p3d ID_3Do 2-1 J8 

UV3 I~D, 735.238 735.236 833.08 - 136843.78 3s23p2_3s3p 3 3p_Ipo 2-1 J8 

UV11 5w 736.250 736.245 11 322.7 - 147 147.11 3s23p2 - 3s23p4s ID _ape' 2-2 J8 

UV11 9b~w 738.471 '738.471 11 322.7 - 146 737.55 3s23p2 - 3s23p4s ID_3pe' 2-1 J8 

UVI0 10 788.989 788.993 11 322.7 - 138066.6 3s23p2-3s3p 3 ID_3SO 2-1 J8 
UV9 lIbl 796.675 796.679 11 322.7 - .J36 843.78 3s23p2 -3s3p 3 ID_lpe' 2-1 J8 

3g 820.880 820.885 298.69 - .122 118.5 3s23p2 -3s23p3d 3p_3...., 1-2 J8 
4g 822.567 822.565 833.08 - 122404.0 3s23p2 -3s23p3d 3p_3...., 2-3 J8 

UV14 6 824.828 824.824 27 161.0 - 148398.97 3s23p2 -3s23p4s IS_Ipe> 0-1 J8 
UV13 9bl 836.293 836.284 27 161.0 - 146737.55 3s23p2 -3s23p4s 18 _ape> 0-1 J8 

1 900.28 900.242 11 322.7 - 122404.0 3s23p2 -3s23p3d IV_ 3...., 2-3 B11 
1 901.677 901.668 27 161.0 - 138066.6 3s23p2 -3s3p:! 18_38° 0-1 J8 
4 902.571 902.561 11 322.7 - 122 118.5 3s23p2 -3s 23p3d ID_3...., 2-2 JI0 

5 911.734 911.720 27 161.0 - 136843.78 3s23p2 -3s3p:! IS _Ipe' 0-1 J8 
UV2 50g 1012.504 1012.495 0.00 - 98765.9 3s23p2 -3s3p:! 3p _3pe> 0-1 K5 
UV2 25g 1015.487 1015.502 298.69 - 98772.2 3s23p2 -3s3p 3 3p_3pe> 1-0 J8 
UV2 12g 1015.573 1015.567 298.69 - 98765.9 3s23p2_3s3p 3 :lp_3pe' 1-1 K5 
UV2 25g 1015.783 1015.779 298.69 - 98745.3 3s23p2_3s3p 3 3p_ape> 1-2 K5 

UV2 150g 1021.112 1021.108 833.08 - 98765.9 3s23p2 -3s3p 3 3p _ape' 2-1 K5 
UV2 150g 1021.328 1021.323 833.08 - 98745.3 3s23p2 -3s3p 3 3p _3pe' 2-2 K5 
UV8 150 1077.145 1077.157 11 322.7 - 104 159.7 3s23p2 - 3s23p3d ID_IDo 2-2 J8 

4 1121.760 1121.750 84046.7 - 173 193.14 3s3p 3 -3s23p4p 3Do_3p 2-2 J8 
7 1122.413 1122.413 84099.4 - 173 193.14 3s3p:l -3s23p4p 3Do_3p 3-2 J8 

5 1126.536 1126.533 84019.3 - 172787.26 3s3p 3 -3s23p4p 3Do_3P 1-1 J8 
7 1126.879 1126.880 84046.7 - 172 787.26 3s3p:l -3s23p4p 3Do_3P 2-1 J8 
5 1128.497 1128.496 84019.3 - 172632.79 3s3p:! -3s23p4p 3Do_3p 1-0 J8 
9 1154.689 1154.689 84046.7 - 170650.55 9s3p:! -3s23p4p 30°30 2-3 JS 
6 1155.389 1155.386 84099.4 170650.55 3s3p 3 -3s23p4p 3Do_3D 3-3 J8 

3w 1162.132 1162:123 84019.3 - 170068.73 3s3p 3 -3s23p4p 3Do_3D 1-2 J8 
6 1162.494 1162.499 84046.7 - 170068.79 3s9p 3 -3s 23p4p 30°_3D 2-2 J8 
5 1163.209 1163.206 84099.4 - 170068.73 3s3p 3 -3s23p4p 3Do_3D 3-2 J8 
6 1166.150 1166.152 84019.3 169771.43 3s3p 3 -3s 23p4p aDO_3D 1-1 J8 
4 1166.526 1166.525 84046.7 - 169771.43 3s3p 3 -3s 23p4p 3Do_3D 2-1 J8 

UVI 100g 1190.206 1190.203 0.00 84019.3 3s23p2 -3s3p 3 3p_ aDo 0-1 K5 
UVI 150g 1194.061 1194.058 298.69 - 84046.7 3s23p2 -3s3p3 :lp_aDo 1-2 K5 
UVI 100g 1194.457 1194.449 298.69 - 84019.3 3s23p2 -3s3p3 3p_3Do 1-1 K5 
UVI 250g 1200.970 J200.966 833.08 - 81099.4 3s 23p2 - 3s3p 3 3p_3Do 2-8 K5 
UVI 100g 1201.730 1201.726 833.08 84046.7 3s23p2 -3s3p 3 :!p_ 30O 2-2 K5 

UVI 30g 1202.120 1202.122 833.08 - 84019.3 3s 23p2 -3s3p 3 3p_3Do 2-1 J8 
10 1328.164 1328.155 98745.3 174037.60 3s3p 3 -&23p4p 31"'_ 33 2-1 J8 
8 1328.524 1328.519 98765.9 - 174037.69 3s3p 3 -3s 23p4p 3pe> _3S 1-1 J8 
4 1328.630 1328.630 98772.2 - 174037.69 3s3p3 -3s23p4p 3pe> _3S 0-1 J8 
7 1343.222 1343.222 98745.3 - 173 193.14 3s3p 3_3s 23p4p 3pe'_3p 2-2 J8 

4 1343.592 1343.594 98765.9 - 173 193.14 3s3p3_3s 23p4p 3pe> _3p 1-2 J8 
6 1350.592 1350.586 98745.3 - 172787.26 3s3p 3 -3s23p4p 3pe' _3p 2-1 J8 
2 1351.089 { 1350.961 98765.9 - 172787.26 3s3p 3 -3s 23p4p 3pe> _3p 1-1 J8 

1351.076 98772.2 - 172 787.26 3.s3p 9 -s.s23p4p 9f"_9p 0-1 
3 1353.790 1353.787 98765.9 - 172632.79 3s3p:! -3s23p4p 3pe> _3p 1-0 J8 

6 1373.156 1373.160 104 159.7 - 176984.44 3s23p3d-3s23p4p IDo_IO 2-2 J8 
5 1300.726 1300.710 98745.3 - 170650.55 3s3p 3 -3s 113p4p 3p"_ 30 2-3 J8 
lw 1396.556 1396.552 27 161.0 - 98765.9 3s23p2_3s3p 3 lS_3po 0-1 J8 
3 1402.053 1402.064 98745.3 - 170068.73 3s3p 3 -3s23p4p 3pe> _3D 2-2 J8 
3 1402.473 1402.469 98765.9 - 170068.73 3s3 3_3s23 4 p p p 3po_3D 1-2 J8 
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S In - Continued 

Mult. ReI. Vae. Wavelength CA) Levels Cern-I) Configurations Tenus J Ref. 
No. Int. Observed Calculated Lower Upper Values 

1 1408.339 1408.341 98765.9 - 169771.43 3s3p 3 -3s23p4p 3po_3D 1-1 J8 
2w 14mt4fi9 1408.466 98772.2 - 169771.43 3s3p3 -3s23p4p 3po_3D 0-1 .18 

2 1415.569 1415..588 167553.27 - 238 195.3 3s23p4p -3s23p5d Ip_lpo 1-1 J8 
9 1577.434 1577.447 104 159.7 167553.27 3s23p 3d - 3s 23p 4p IDo_lp 2-1 J8 
lw 1633.700 1633.697 176984.44 238 195.3 3s23p4p -3s23p5d ID_lPO 2-1 J8 

2g,w 1713.117 1713,114 298.69 - 58671.92 3s23p2 -3s3p 3 3p_5So 1-2 S5 
4g 1728.939 1728.942 833.08 - 58671.92 3s23p2_3s3p 3 3p_SSo 2-2 S5 
2w 1803.897 1803.875 182759.09 - 238 195.3 3s 23p 4p - 3s 23p 5d IS_Ipe> 0-1 J8 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

1 2059.854 2059.835 2060.494 122 118.5 - 170650.55 3s23p3d -3s23p4p 3F'_3D 2-3 J8 
10 2072.030 2072.026 2072.687 122404.0 - 170650.55 3s23p3d -3s23p4p 3F'_3D 3-3 J8 
11 2084.833 2084.832 2085.496 122 118.5 - 170068.73 3s 23p 3d - 3s 23p 4p 3F'_3D 2-2 J8 
19 2089.115 2089.115 2089.779 122 798.6 - 170650.55 3s 23p 3d - 3s 23p 4p 3F'_3D 4-3 J8 
19 2097.318 2097.321 2097.987 122404.0 - 170068.73 3s23p3d-3s23p4p 3F'_3D 3-2 J8 

14bl,w 2097.826 2097.841 2098.507 122 118.5 169771.43 3s23p3d-3s23p4p 3F'_3D 2-1 J8 
10 2177.233 2177.241 2177.923 19684!178 - 182759.09 9.<1 9p 3 _ !t<l29p 4p Ip"_lg 1-0 J8 
9 2200.267 2200.271 2200.958 122 118.5 -167553.27 3s 23p3d-3s23p4p 3F'_lp 2-1 J8 
7 2283.646 2283.662 2284.367 167553.27 211 329.07 3s23p4p -3s23p5s lp_lpo 1-1 J8 
8 2359.186 2359.207 2359.929 167553.27 - 209927.43 3s23p4p-3s23p5s Ip_3po 1-1 JlO 

6w 2405.562 2405.565 2406.296 169771.43 - 211329.07 3s23p4p-3s23p5s 3D_lpo 1-1 J8 
10 2422.897 2422.899 2423.635 170068.73 211 329.07 3s23p4p -3s23p5s 3D_lpo 2-1 J8 

UV17 2w 2442.581 2442.586 2443.326 169771.43 210699.24 3s23p4p -3s23p5s 3D_3po 1-2 J8 
UV17 7 2460.496 2460.460 2461.205 170068.73 - 210699.24 3s23p4p -3s23p5s 3D_3po 2-2 J8 
UV17 10 2489.566 2489.537 2490.288 169771.43 - 209927.43 3s 23p4p -3s23p5s 3D_3po 1-1 J8 

10 2490.488 2490.488 2491.240 136843.78 - 176984.44 3s3p3 -3s23p4p lpo_ID 1-2 J8 
UV17 15 2406.230 2106.208 2106.961 170650.55 - 210699.21 3823p1p -3s23p5c 3D _3pe' 3-2 J8 
UV17 12 2499.030 2499.029 2499.783 169771.43 - 209774.91 3s23p4p-3s23p5s 3D_ 3po 1-0 J8 
UV17 12 2508.097 2508.107 2508.863 170068.73 - 209927.43 3s23p4p -3s23p5s 3D_3po 2-1 J8 

6 2555.472 2555.481 2556.248 167553.27 - 206673.11 3s23p4p -3s23p4d Ip_3Do 1-2 J8 

4 2564.171 2564.181 2564.950 167553.27 - 206540.39 3s23p4p -3s23p4d Ip_3Do 1-1 J8 
4 2593.804 2593.809 2594.585 172787.26 - 211 329.07 3s23p4p -3s23p5s 3p_lpo 1-1 J8 
2bl,w 2607.918 2607.908 2608.687 169771.43 - 208104.89 3s23p4p -3s23p4d 3D_3po 1-1 J8 
lw 2622.382 2622.406 2623.188 169 771.43 - 207892.98 3s23p4p-3s 23p4d 3D_3po 1-2 J8 
4 2628.261 2628.293 2629.077 170068.73 - 208 104.89 3s23p4p-3s23p4d 3D_3pe> 2-1 J8 

UVl9 5bl,w 2636.872 2636.903 2637.689 172787.26 - 210699.24 3s 23p4p -3s23p5s 3p_3po 1-2 J8 
1 2043.015 2643.019 2643 .. 807 170068.73 - 207892.98 3" 23p 4p - 3323p 4d 3D_3po 2-2 J8 

12 2659.180 2659.170 2659.961 167553.27 - 205 147.80 3s 23p4p -3s23p4d Ip_1Do 1-2 J8 
UV19 10 2665.408 2665.440 2666.233 173 193.14 - 210699.24 3s23p4p -3s 23p5s 3p_3po 2-2 J8 
UVl9 8 2680.549 2680.554 2681.350 172632.79 - 209927.43 3s 23p4p-3s23p5s 3p_3po 0-1 J8 

4w 2684.305 2684.312 2685.109 170650.55 207892.98 3s23p4p -3s23p4d 3D_3po 3-2 J8 
UVl9 10 2691.713 2691.703 2692.502 172787.26 - 209927.43 3s23p4p-3s23p5s 3p_3po 1-1 J8 
UV19 8 2702.816 2702.803 2703.605 172787.26 - 209774.91 3s23p4p-3s23p5s 3p_3po 1-0 J8 
UV16 3 2709.076 2709.101 2709.904 169771.43 - 206673.11 3s23p4p-3s23p4d 3D_3Do 1-2 J8 
UV16 3w . 2713.334 2713.348 2714.152 170068.73 - 206912.65 3s23p 4p - 3s23p 4d 3D_3Do 2-3 J8 

UVI6 9 2718.882 2718.880 2719.685 169771.43 - 206540.39 3s23p4p -3s23p4d 3D_3Do 1-1 J8 
UV19 7 2n1.444 2n1.446 2n:::U~52 17::1 19a.14 - 2U9927.4::1 ::$s'~ap4p -3s!l3p5s or_oro 2-1 J8 
UV20 10 2726.852 2726.846 2727.653 174037.69 - 210699.24 3s 23p4p -3s23p5s 3S_3PO 1-2 J8 
UVl6 11 2731.103 2731.105 2731.914 170068.73 206673.11 3s23p4p-3s23p4d 3D_3Do 2-2 J8 
UVl6 6 2741.027 2741.044 2741.855 170068.73 - 206540.39 3s23p4p -3s23p4d 3D_3Do 2-1 J8 
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Sm - Continued 

i i i i 

Mult. ReI. Air Wavelength (A) Vaeuum Wave- Levels (em-I) Configurations Tenns J Ref. 

No. Int. Observed Calculated length (A) Lower Upper Values 

UV16 12 2756.878 2756.885 2757.700 170650.55 - 206912.65 3s 23p4p-3s 23p4d 3D_3Do 3-3 J8 
ITVH\ R 2775.258 { 2775.219 { 2776.038 170650.55 - 206673.11 3s 23p4v-3s23p4d 3D _3Do 3-2 .JR 

2775.297 2776.117 146737.55 - 182759.09 3s23p4s-3s23p4p 3po _IS 1-0 

UV20 11 2785.470 2785.490 2786.312 174037.69 - 209927.43 3s23p4p-3s23p5s 3S _3po 1-1 J8 

UV20 4 2797.365 2797.378 2798.203 174037.69 209774.91 3s23p4p -3s23p5s 3S _3po 1-0 J8 

8 2818.296 2818.287 2819.117 172632.79 - 208104.89 3s23p4p-3s23p4d 3p_3po 0-1 J8 

9 2822.061 2822.058 2822.889 172787.26 - 208211.96 3s23p4p-3s23p4d 3p_3po 1-0 J8 

13 2825.933 2825.914 2826.746 169771.43 - 205147.80 3s23p4p -3s23p4d 3D_IDo 1-2 JlO 

8 2830.618 2830.614 2831.447 172787.26 - 208104.89 3s23p4p-3s23p4d 3p_3po 1-1 J8 

9 2847.696 2847.702 2848.539 172787.26 - 207892.98 3s23p4p-3s23p4d 3p_3po 1-2 J8 

UV15 17 2856.003 2855.994 2856.833 170068.73 - 205072.53 3s23p4p-3s23p4d 3D_3F" 2-3 J8 
UV15 11 2863.511 { 2863.511 { 2864.352 170650.55 - 205562.46 3s23p4p -3s23p4d 3D_3F" 3-4 J8 

2863.524 2864.365 173 193.14 - 208 104.89 3s 23p4p-3s23p4d 3p_3po 2-1 

UV15 13 2871.971 2871.957 2872.800 169771.43 - 204580.68 3s23p4p -3s23p4d 3D_3F" ' 1-2 J8 

14 2881.031 2881.013 2881.858 173 193.14 - 207892.98 3s 23p4p-3s 23p4d 3p_3po 2-2 J8 

UV15 9 2896.711 2896.698 2897.547 170068.73 - 204580.68 3s 23p4p -3s23p4d 3D_3F" 2-2 J8 

UV15 9 2904.266 2904.270 2905.121 170650.55 - 205072.53 3s23p4p -3s23p4d 3D _3F" 3-3 J8 

11 2909.506 2909.499 2910.351 148398.97 - 182759.09 3s23p4s -3s23p 4p lpo_IS 1-0 J8 
12 2910.823 2910.811 2911.663 176984.44 211329.07 3s23p 4p - 3s23p 5s ID_lpo 2-1 JR 

10 2925.319 2925.322 2926.178 174037.69 - 208211.96 3s23p4p -3s23p4d 3S_3po 1-0 ·J8 

16 2926.125 2926.126 2926.982 176984.44 - 211 149.32 3s 23p4p-3s23p4d ID_IF" 2-3 J8 
13 2934.535 2934.516 2935.375 174037.69 - 208104.89 3s23p 4p - 3s 23p 4d 3S_3po 1-1 . J8 

1 2946.343 2946.372 2947.233 170650.55 - 204580.68 3s 23p4p -3s23p4d 3D _3F" 3-2 J8 
UV18 12 2948.327 2948.330 2949.191 172632.79 - 206540.39 3s23p4p -3s 23p4d 3p_3Do 0-1 J8 
UV18 14 2950.218 2950.222 2951.084 172787.26 - 206673.1 1 3s23p4p-3s23p4d 3p_ 3Do 1-2 J8 

14 2952.901 2952.885 2953.748 174037.69 - 207892.98 3s23p4p-3s23p4d 3S_3PO 1-2 J8 
UV18 11 2961.823 2961.823 2962.688 172787.26 - 206540.39 3s 23p4p -3s23p4d 3p_3Do 1-1 J8 
UV18 15 2964.794 2964.776 2965.642 173 193.14 - 206912.65 3s23p4p-3s23p4d 3p_3Do 2-3 J8 
UV18 10 2985.986 2985.989 2986.861 173 193.14 - 206673.11 3s 23p 4p - 3s 23p 4d 3p_3Do 2-2 .JR 

UV18 1 2997.895 2997.874 2998.748 173 193.14 - 206540.39 3s 23p4p-3s23p4d 3P_3Do 2-1 J8 

1 3008.937 3008.909 3009.786 136843.78 - 170068.73 3s3p 3_3s23p4p lpe_3D 1-2 J8 
13 1 3135.910 3135.914 3136.823 173 193.14 - 205072.53 3s23p4p-3s23p4d 3p_3F" 2-3 .JR 

5bl 3185.185 3185.057 3185.978 173 193.14 - 204580.68 3s23p4p -3s23p4d 3p _3F" 2-2 J8 
3 3 3231.069 3231.066 3231.998 143097.08 - 174037.69 3s23p3d-3s23p4p 3pe_3S 0-1 J8 
3 3 3233.181 3233.190 3234.123 143 117.41 - 174037.69 3s 23p 3d - 3s23p 4p 3pe_3S 1-1 J8 

3 3 3233.987 3234.013 3234.947 143 125.28 -174037.69 3s23p3d-3s23p4p 3po_3S 2-1 J8 
6 3247.561 3247.562 3248.499 182 759.09 - 213542.54 3s23p4p-3s23p4d IS_lpo 0-1 J8 
3 3255.367 3255.384 3256.322 136843.78 - 167553.27 3s3p 3 -3s23p4p lpo_lp 1-1 J8 

2 10 3323.990 3323.984 3324.940 143 117.41 - 173 193.14 3s23p 3d - 3s23p 4p 3po_3p 1-2 J8 
2 12 3324.863 3324.854 3325.810 143 125.28 - 173 193.14 3s23p 3d - 3s23p 4p 3po_3p 2-2 J8 

2 10 3367.158 3367.150 3368.117 143097.08 - 172787.26 3s 23p 3d - 3s23p 4p 3po_3p 0-1 J8 
2 10 3369.489 3369.457 3370.425 143 117.41 - 172787.26 3.~23p 3d - 3.~23p 4p 3po_3p 1-1 J8 

2 10 3370.373 3370.351 3371.319 143 125.28 172787.26 3s23p 3d - 3s 23p 4p 3po_3p 2-1 J8 
2 11 3387.129 3387.092 3388.064 143 117.41 172632.79 3s23p3d -3s23p4p 3po_3p 1-0 J8 

17 3497.285 3497.280 3498.281 148398.97 - 176984.44 3s 23p4s-3s23p4p Ipo_ID 1-2 J8 

10 3499.180 3499.176 3500.177 182 759.09 - 211 329.07 3s23p4p-3s23p5s IS_lpo 0-1 J8 
12 3549.693 3549.699 3550.713 176984.44 - 205 147.80 3s23p4p-3s23p4d 1D_1Do 2-2 J8 
10 3622.672 3622.649 3623.682 176984.44 - 204580.68 3s23p4p -3s23p4d 1D _3F" 2-2 JIO 

1 15 3631.972 3631.990 3633.025 143 125.28 - 170650.55 3s23p3d-3s23p4p 3po_3D 2-3 J8 
6 11 3656.572 3656.560 3657.602 146697.37 - 174037.69 3s 23p4s -3s 23p4p 3po._3S 0-1 J8 

6 13 3661.946 3661.942 3662.985 146737.55 - 174037.69 3s23p4s-3s23p4p 3pe _3S 1-1 J8 
1 14 3709.325 3709.338 3710.393 143 117.41 - 170068.73 3s 23p3d-3s 23p4p 3pe_3D 1-2 J8 
1 10 3710.405 3710.422 3711.477 143 125.28 - 170068.73 3s23p3d-3s23p4p 3pe_3D 2-2 J8 
6 17 3717.722 3717.717 3718.774 147 147.11 174037.69 3s23p4s-3s23p4p 3PO_3S 2-1 J8 

Ml 3721.69 3721.63 3722.69 298.69 - 27 161.0 3s23 2_3s 23p2 3p_ 1S 1-0 B9 
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S III - Continuef' 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (cm- J) Configurations Tenns J Ref. 

No. Int. Observed Calculated length CA) Lower Upper Values 

1 13 3747.845 3747.855 3748.920 143097.08 - 169771.43 3s23p3d -3s23p4p 3po_3D 0-1 J8 

1 12 3750.697 3750.713 3751.779 143 117.41 - 169771.43 3s23p 3d -3s23p 4p 3po_3D 1-1 J8 

1 Ibl,w 3751.850 3751.821 3752.887 143 125.28 - 169771.43 3s23p3d-3s23p4p 3po_3D 2-1 J8 

9 10 3774.500 3774.494 3775.567 147551.60 - 174037.69 3s 23p 3d - 3s23p 4p 3Do_ 3S 1-1 J8 

5 13 3778.868 3778.846 3779.919 146737.55 - 173 193.14 3s23p4s - 3s 23p 4p 3po_3p 1-2 J8 
,. , 

9 13 3794.650 3794.640 3795.718 147692.21 - 174037.69 3s23p3d-3s23p4p 3Do_ 3S 2-1 J8 

5 14 3831.819 3831.815 3832.902 146697.37 - 172 787.26 3s23p4s-3s23p4p 3po_3p 0-1 J8 

5 13 3837.709 3837.726 3838.814 146737.55 - 172787.26 3s23p 4s - 3s23p 4p 3po_3p 1-1 J8 

5 16 3838.281 3838.268 3839.357 147 147.11 - 173 193.14 3s23p4s-3s23p4p 3po_3p 2-2 J8 

5 13 3860.608 3860.619 3861.714 146 73'7~55 - 172632.79 3s23p4s -3s23p 4p 3po_3p 1-0 J8 

8 4bl,w 3899.032 { 3898.817 { 3899.922 147551.60 - 173 193.14 3s23p3d-3s23p4p 3Do_ 3p 1-2 J8 
5 3899.029 3900.133 147 147.11 - 172 787.26 3s 23p4S -3s2 3p4p opo_op 2-1 

12 10 3899.247 3899.246 3900.351 148398.97 - 174037.69 3s23p4s -3s23p 4p lpo _3S 1 -1 JI0 

8 5 3920.292 3920.315 3921.426 147692.21 - 173 193.14 3s23p3d -3s23p4p 3Do_ 3P 2-2 J8 
8 14 3928.537 3928.556 3929.668 147745.70 - 173 193.14 3s 23p3d -3s23p4p 3Do_3p 3-2 J8 

8 12 3961.516 3961.526 3962.647 147551.60 - 172787.26 3s 23p 3d - 3s23p 4p 3Do_ 3p 1-1 J8 

8 14 3983.722 3983.723 3984.850 147692.21 - 172 787.26 3s23p3d-3s23p4p 3Do_3p 2-1 J8 

8 12 3985.921 3985.924 3987.052 147551.60 - 172 632.79 3s23p. 3d - 3s23p 4p 3Do_ 3p 1-0 J8 
10 3997.924 3997.926 3999.006 151 978.54 - 176984.44 3s3p 3 -3S 113p4p JDo_JD 2-2 JB 

4 4087.791 4087.790 4088.944 143097.08 - 167553.27 3s23p3d -3s23p4p 3p"_lp 0-1 J8 

10 4091.170 4091.191 4092.346 143 117.41 - 167553.27 3s23p 3d - 3s23p 4p 3po_lp 1-1 J8 

11 9 4099.143 4099.172 4100.328 148398.97 - 172787.26 3s23p4s-3s23p4p lpo_3p 1-1 J8 

11 5 4125.291 4125.301 4126.465 148398.97 - 172632.79 3s23p4s-3s23p4p lpo_3p 1-0 J8 

4 19 4253.473 4253.499 4254.696 147 147.11 - 170650.55 3s23p4s -3s23p4p 3po_3D 2-3 J8 

4 17 4284.885 4284.904 4286.110 146737.55 - 170068.73 3s23p4s-3s23p4p 3po_3D 1-2 J8 

4 15 4332.644 4332.653 4333.871 146697.37 - 169 771.43 3s23p4s-3s23p4p 31'" _3D 0-1 J8 

4 14 4340.230 4340.211 4341.431 146737.55 - 169 771.43 3s23p4s -3s23p4p 3po_3D 1 -1 J8 

7 14 4354.516 4354.492 4355.716 147692.21 - 170650.55 3s23p3d -3s23p4p 3Do_ 3D 2-3 J8 

4 16 4361.476 4361.468 4362.693 147 147.11 - 170068.73 3s23p4s -3s23p4p 3po_3D 2-2 J8 

7 12 4364.682 4364.661 4365.888 147745.70 - 170650.55 3s23p3d -3s23p4p 3Do_3D 3-3 J8 

4 10 4418.782 4418.781 4420.022 147 147.11 - 169771.43 3s23p4s -3s23p4p 31'" _3D 2-1 J8 

7 12 44::J9.826 4439.811 4441.063 147551.60 - 1 rIO 068.'13 3sl:3p3£t -3s l:3p4p alJ~_alJ 1-2 J8 

7 9 4467.716 4467.716 4468.970 147692.21 - 170068.73 3s23p 3d - 3s23p 4p 3Do_ 3D 2-2 J8 

7 6 4478.419 4478.422 4479.679 147 745.70 - 170068.73 3s23p3d -3s23p4p 3Do_ 3D 3-2 J8 

7 6 4499.223 4499.222 4500.484 147551.60 - 169771.43 3s23p3d -3s23p4p 3Do_ 3D 1-1 J8 

7 6 4527.875 4527.876 4529.146 147692.21 - 169771.43 3s23p3d -3s23p4p 3Do_3D 2-1 J8 

10 9bl 4613.440 4613.433 4614.726 148398.97 - 170068.73 3s23p 4s - 3s 23p 4p IpO_8D 1-2 J8 

10 9 4677.615 4677.609 4678.919 148398.97 - 169771.43 3s 23p 4s - 3s 23p 4p II'" _3D 1-1 J8 

13 5160.084 5160.085 5161.522 157610.31 - 176984.44 3s 23p 3d - 3s 23p 4p IF"_ID 3-2 J8 

13 5219.322 5219.307 5220.760 148398.97 - 167553.27 3s23p4s -3s23p 4p lpo_lp 1-1 J8 

lw 5369.618 5369.618 5371.112 164 140.97 - 182759.09 3s 23p 3d -3s23p4p Jpo_JS 1-0 J8 
E2 6312.06 6312.06 6313.81 11 322.7 - 27 161.0 3sl:3pl: _3sl:3p<l JD_lS 2-0 B2 

9 6418.882 6418.883 6420.657 151 978.54 - 167553.27 3s3p 3 -3s23p4p IDo_lp 2-1 J8 

Ml 9068.6 9071.1 298.69 - 11 322.7 3s23p2 -3s23p2 3p_ 1D 1-2 

Ml 9530.6 9533.2 833.08 - 11 322.7 3s 23p2 _ 3s23p2 3p_lD 2-2 

Wavenumber Cern-I) Vacuum Wave-
Observed Calculated length (Jlm) 

Ml 534.39 534.39 18.713 298.69 - 833.08 3s23p2 _3s23p2 ;lp_ap 1-2 BIO 

MI 298.69 298.69 33.480 0.000 - 298.69 3s23p2 _3s23p2 3p_3p 0-1 Cl,G6 
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SIV 

Al I isoelectronic sequence 

Ionization energy 380870 ± 100 cm- 1 (47.222 ± 0.012 eV) 

An extension of the analysis of S IV based on obser-, 
vations by Joelsson et al. [see S v] is underway at the 
University of Lund. The preliminary data have been com
municated by Engstrom [E2] for this compilation. The ~s
timated wavelength uncertainty is 0.02 A for most of the 
lines below 2000 A and 0.03 A for most of those above 
2oooA. 

we have, for consistency. reevaluated a11 levels using a 
least-squares optimization procedure. The results are, of 
course, in agreement with the va1ues from [E2] within the 
experimental uncertainties. . 

References 
The value adopted here for the 3s 23p 2Pl/2-2P~/2 

ground-term splitting is from measurements of the corre
sponding forbidden line wavenumber with an estimated 
uncertainty of 0.01 cm -1 [L1]. Since a slightly different 
value of 951.2 cm-:l was obtained from the analysis [E2], 

E2 Engstrom, L. [1991], unpublished material from an analysis of S IV 

in progress at the University of Lund, Sweden. 

Mult. ReI. Vac. Wavelength (A) 
No. Int. ObselVed Calculated 

Ig 271.070 271.073 
3g 271.335 271.333 
Ig 273.532 273.534 
Ig 273.804 273.790 
?{} 9.74.9.49 9.74.9.48 

Ig 274.522 274.505 
Ig 290.845 290.845 
10 291.656 291.652 
Ig 294.125 .294.117 
Ig 294.286 294.279 

Ig 295.921 295.918 
2g 300.327 300.331 
3g 301.187 301.192 
6g 321.021 321.027 
5g 321.993 322.010 

2g 323.874 323.875 
3g 324.868 324.876 
70 ::129.653 ::129.Mn 
8g 330.532 330.547 
4g 330.691 330.703 

flo 339.088 33?..105 
7g 332.629 332.640 
4g 333.141 333.157 
Ig 334.031 334.036 
Ig 336.630 336.634 

19 337.115 337.108 
5g 340.749 340.758 
5g 340.930 340.935 
5g 341.413 341.421 
5g 341.787 341.799 

L1 Lacy, J. H. [1989], private communication. The line was measured 
in the spectra of several different planetary nebulae; see Beck, S. 
C., el al. [1981], Astrophys. J. 249, 592-601. 

S IV 

Levels (em-I) Configurations Tenns J Ref. 
Lower Upper Values 

0.00 - 368904.8 3s 2eS)3p -3s3pepo)5p 2po_ 20 112-%, E2 
951.43 - 369502.9 3s2(IS)3p -3s3pepo)5p 2po_ 20 %-% E2 

0.00 - 365585.4 3s 2e8)3p -3s3pepo)5p 2po_2p 112-% E2 
0.00 - 365243.1 3s 2(18)3p -3s3pepo)5p 2po _2p 1/2_112 E2 

~fil.4::1 - ::16fi fiRfi.4 ::\.0;2e~)::1p -::\.0;~pcapo)5p 2po_2p %_3/0 E2 

951.43 - 365243.1 3s 2(1S)3p -3s3p(3po)5p 2po _2p %-1/2 E2 
0.00 - 343826.2 3s 2eS)3p -3s3pctpo)4p 2po _28 1/2-112 E2 

9fll.4::1 - ::143826.2 ::\.0; 2( 1 S)::1p _ :lo; 311 (I PO)4p 2po _2S a/u-I/e E2 
0.00 - 340000.6 3s2(1S)3p -3s3p(1¥')4p 2po_2p 1/2 -% E2 
0.00 - 339813.7 3s2(18)3p - 3s3p(1 PO)4p 2po _2p 112-112 E2 

951.43 - 338883.1 3s 2( 1 S)3p _ 3s 3p (I PO)4p 2po _2D %-:%. E2 
0.00 - 332965.5 3s2ctS)3p -3s 2eS)7s 2po_ 2S 1/2-112 E2 

951.43 - 332965.5 3s 2eS)3p -3s2eS)7s 2po _2S %-I/~ E2 
0.00 - 311 500.6 3s2(lS)3p -3s 2(18)6s 2PO_ 2S 1/2-1/2 E2 

951.43 - 311 500.6 3s 2eS)3p -3s2eS)6s 2po _2S %-112 E2 

.0.00 - 308760.9 3s 2eS)3p -3s3pepo)4p 2po _2S 1/2 _1/2 E2 
951.43 - 308 760.9 3s 2eS)3p -3s3p(3po)4p 2po _2S %.-112 E2 

0.00 - ::10::1 3::17J~ ::\.0; 2( 1 ~)3p _ 3.~ 2(1 S)5d 2P"_2D l/e_3/e E2 
951.43 - 303 480.1 3s 2eS)3p -3s2(1S)5d 2po _20 %-% E2 
951.43 - 303337.8 3s2(1S)3p -3s 2eS)5d 2po_2D '%-% E2 

000 - 301 109.8 3s 2(1S)3p -3s3p(3P")4p 2p"_2D I/'t-% E2 
951.43 - 301 576.4 3s 2eS)3p - 3s3p caP")4p 2po _2D %-% E2 
951.43 - 301 109.8 3s2('S)3p -3s3pepo)4p 2po_2D %-% E2 

0.00 - 299369.2 3s2(1S)3p -3s3pepo)4p 2PO_ 4S 1/2-% E2 
951.43 - 298 010.3 3s2ctS)3p -3s3p(lpo)4p 2po_4p %-% E2 

951.43 - 297592.6 3s 2(1S)3p - 3s 3p epo)4p 2po _4p %-% E2 
0.00 - 293463.1 3s2ctS)3p -3s3p(lPO)4p 2po_ 4D llz-% E2 
0.00 - 293310.8 3s 2eS)3p - 3s 3p (lpo)4p 2po _40 1/2 -1/2 E2 
0.00 - 292893.9 3s 2(' S)3p - 3s 3p (lpo)4p 2po_2p 1/2-% E2 
0.00 292569.2 3s 2e S)3p - 3s 3p capo)4p 2po _2p liz -liz E2 
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8 IV - Continued 

Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Tenus J Ref. 
No. Int. Observed Calculated Lower Upper Values 

4g 341.854 341.867 951.43 - 293463.1 3sz(18)3p -3s3pepo)4p Zpo _ 4D %-% E2 

3g 342.043 342.045 951.43 - 293310.8 3sz(18)3p -3s3p(3po)4p Zpo _ 4D %-112 E2 
8g 342.521 342.533 951.43 - 292893.9 3sz(lS)3p -3s3pcapo)4p Zpo _zp %-% E2 

4g 342.908 342.915 951.43 - 292569.2 3sz(1S)3p -3s3p(3po)4p 2po _Zp %-112 E2 
1 349.105 349.103 94 150.4 - 380599.2 3s 3p Z - 3s 3p (1 po)4d zD_zDo %-% E2 

6 363.061 363.063 71 628.7 - 364772.6 3s3pz -3s3pcaP")6,s 4p _4p" 31'1.- 512 E2 

4 353.426 353.438 71 184.1 - 354 119.3 3s 3p Z - 3s 3p epo)5s 4p _ 4po l/z_% E2 
6 353.728 353.734 72074.4 - 354772.6 3s3pz -3s3p(3po)5s 4p _4po %.-% E2 

3 353.865 { 353.867 71 184.1 - 353776.3 3s3pz -3s3pepo)5s 4p_4po I/Z _1/Z E2 
353.869 71 528.7 - 354 119.3 3s3pz -3s3pepo)5s 4p _4po . %-% 

3 354.299 354.299 71 528.7 - 353776.3 3s 3p Z - 3s 3p epo)5s 4p_ 4po %-112 E2 

6bl 354.532 354.553 72074.4 - 354 119.3 3s 3p 2 - 3s 3p epo)5s 4p_4po %-% E2 
8g 368.971 368.975 0.00 - 271 020.9 as ?( t S)3p - as?( I S)5s 2p<'_ 2S l/Z -112 E2 

9g 370.260 370.275 951.43 - 271 020.9 3sz(1S)3p -3sz(1S)5s 2po _zS %-I/z E2 
1 371.323 371.302 71 528.7 - 340851.2 3s3p2 -3s3pepo)4d 4p _ 4po %_I/Z E2 

1 371.923 371.915 71 528.7 - 340407.0 3s 3p Z - 3s 3p epo)4d 4p_4po %-% E2 
lw 372.271 372.287 72074.4 - 340684.4 3s3pz -3s3p(3po)4d 4p_4po %-% E2 
2w 372.651 372.672 72074.4 - 340407.0 3s 3p 2 - 3s 3p (3po)4d 4p_4po %-% E2 

1 376.396 376.398 72074.4 - 337750.7 3s 3p Z - 3s 3p (3po)4d 4p_4p> %-712 E2 
4 377.202 377.198 71 184.1 - 336297.0 3s3p2 -3s3PCF)4d ~P-~D& 112_% E2 

3 377.603 377.604 71 528.7 - 336356.2 3s 3p Z - 3s 3p epo)4d 4p_4Do 3/Z""'% E2 

5 377.689 377.689 71 528.7 - 336297.0 3s3p2 -3s3pepo)4d 4p_ 4Do %-% E2 

1 377.877 377.878 94 150.4 - 358786.0 3s3pz -3s3pcapo)5s 2D _zpo %-% E2 

1 378.126 378.126 72074.4 - 336536.7 3s3pz -3s3pepo)4d 4p_ 4Do %-7/z E2 

2 378.392 378.384 72074.4 - 336356.2 3s3pz -3s3p(3po)4d 4p_4Do %-% E2 

2g 391.555 391.549 0.00 - 255395.8 3s 2CS)3p -3s2CS)4d 2~_2D 112_ 312 E2 

5g 393.005 { 393.006 951.43 - 255400.3 3sz(18)3p -3sz(1S)4d Zpo _zD %-% E2 

393.013 951.43 - 255395.8 3sz(l8)3p -3sz(lS)4d 2po_2D %-% 
1 397.569 397.580 94 103.1 - 345624.7 3s3pz -3s3pepo)4d zD _zpo %_112 E2 

2 402.360 402.351 94 150.4 - 342689.5 3s3pz -3s3pepo)4d 2D_2p> %-% E2 

2 403.117 403.115 94 103.1 - 342 171.2 3s 3p Z - 3s 3p (3po)4d 2D_2p> %-% E2 

3 406.085 406.080 94 150.4 - 340407.0 3s3p2 -3s3pepo)4d ZD_4po %-% E2 
1 410.866 410.850 94 103.1 - 337501.1 3s3pll-3s3pe~)4d IlD_.fF" °12-°12 E2 

1 412.883 { 412.872 94 150.4 - 336356.2 3s 3p Z - 3s 3p epo)4d 2D_4Do %-% E2 
412.892 94 103.1 - 336297.0 3s3p2 -3s3p(3po)4d ZD,"-4Do %-% 

4 419.227 419.225 94 103.1 - 332638.6 3s3pz -3s2(18)61 ZD_2p> %-% E2 

7 419.299 419.297 94 150.4 - 332644.6 3s3pz -3sz(18)61 2D_ZP> %-712 E2 

3 425.033 425.031 123509.3 - 358786.0 3s 3p 2 - 3s 3p epo)5s 2S_2PO %-% E2 
4 426.163 426.164 123509.3 - 358 161. 3s 3p Z - 3s 3p (3po)5s 2S_2PO 112-112 E2 

1 445.339 { 445.352 133619.6 - . 358 161. 3s 3p 2 - 3s 3p epo)5s 2.p _2po I/Z-% E2 

445.354 134245.4 - 358786.0 3s3p2 -3s3pcapo)5s 2p_2po %-% 

445.362 94 103.1 - 318639.3 3s3pz -3sZe8)6p 2D_2po %-% 

1 450.935 450.918 123509.3 - 345278.9 3s3pz -3s3peP")4d zs _zP" I/Z _31z ~2 

4 460.288 460.293 94 103.1 - 311 356.1 3s3pz -3s2(1S)51 2D_2F' %-% E2 

8w 460.391 460.396 94 150.4 - 311 354.5 3s3p2 -3s2(1S)51 2D_zF' %-% E2 

2 465.346 465.347 94 103.1 - 308996.3 3s 3p 2 - 3s 3p (I po)4s 2D _zpo %-% E2 

9w 465.460 { 465.450 94 150.4 - 308996.3 3s3pz -3s3pepo)4s zD _2po %-% E2 

465.471 94 103.1 - 308939.4 3s 3p Z - 3s 3p e po)4s zD _Zpo %-112 

3 473.866 473.858 134245.4 - 345278.9 3s3pz -3s3p(3po)4d 2p_Zpo %-% E2 

8w 491.649 491.651 134245.4 - 337641.7 3s 3p 2 - 3s 3p epo)4d 2p_ 4 F' "/2 _t>/z E2 

4 492.460 492.459 134245.4 - 337308.1 3s3p2 -3s3p[3po)4d 2p_2Do %-% E2 

1 501.607 501.599 72074.4 - 271 436.9 3s3pz -3s3pepo)4s 4p _2po %-% E2 

10 519.379 519.376 71 528.7 - 264067.6 3s 3p 2 - 3s 3p capo)4s 4p _4po %-% E2 
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S IV - Continued 

i i i 

Mult. ReI. Vac. Wavelength (A.) Levels (em-I) Configurations Tenns J Ref. 

No. Int. ObselVed Calculated Lower Upper Values 

10 520.128 520.118 71 184.1 - 263 448.1 3s3p2 -3s3prpo)4s 4p _4po 1/2_% E2 

12 520.852 520.852 72074.4 - 264067.6 3s 3p 'I. - as 3p CSPC)4s 4p_ 4p' %-%. E2 

10 521.061 {521.052 . 71 528.7 - 263448.1 3s3p'l. -3s3prpo)4s 4p_4po %-% E2 
521.069 71 184.1 - 263097.1 3s 3p~ - 3s 3p (apo)4s 4p _ 4po 112-112 

11 522.009 522.007 71 528.7 - 263097.1 3s 3p 2 - 3s 3prpo)4s 4p_4po %-1/2 E2 

11 522.541 522.538 72074.4 - 263448.1 3s 3p 2 - as 3pePC)4s 4p_4po %-% E2 

1 523.135 523.161 94 150.4 - 285296.0 3s3p~ -3s2eS)5p 2D_2po 6/2_% E2 

1 523.513 523.508 94 103.1 - 285 122.2 3s3p2 -3sz(1S)5p 2D_2po %-1/2 E2 

1 530.359 530.360 152 133.2 - 340684.4 3s2(lS)3d ...;.3s3p(3po)4d 2D _4po %-%. E2 

1 534.379 534.392 94 103.1 - 281 231.6 3s3p2 -3s3p(1po)3d 2D_2Do %_51z E2 

3w 534.540 534.527 94 150.4 - 281 231.6 3s3p2 -3s3pepo)3d 2D_2Do %-51z E2 

7 534.765 534.787 94 103.1 - 281 093.6 3s3p2 -3s3p(lpo)3d 2D_2Do %-31z E2 

4 539.107 539.098 152 146.8 - 337641.7 3s 2( I S)3d - 3s 3p rp")4d 2D_ 4F" %-% E2 

4 539.107 539.121 123509.3 - 308996.3 3s3p2 -3s3pepo)4s 2S _2po 1/2-% E2 

3 539.291 539.287 123509.3 - 308939.4 3s3p2 -3s3p(lpo)4s 2S_2po 1/2 -liz E2 

lw 540.878 540.880 152 146.8 - 337030.8 3s2eS)3d -3s3p·rpo)4d 2D_2Do %--% E2 
5 541.788 541.789 94 103.1 - 278676.9 3s 3p ~ - 3s3p e P")3d 2D-~P" %-1/2 E2 

1 541.894 541.890 94 103.1 - 278642.3 3s3p2 -3s3pepo)3d 2D_2po %-% E2 

7 542.023 542.029 94 150.4 - 278642.3 3s 3p 2 - 3s3p e P")3d 2D_2po %-% E2 

1 542.317 542.317 134 245.4 - 318639.3 3s3p2 -3s2eS)6p 2p_2po %-% E2 

1 542.412 { 542.406 134245.4 - 318609.3 3s3p2-as2eS)6p 2p_2po %-1/2 E2 
542.432 185 148.0 - 369502.9 3pa -3s3p(apo)5p 2Do_2D %-61z 

1 543.921 543.923 185055.1 - 368904.8 3p3 -3s3pcapo)5p 2Do_2D %-%. E2 

8w 544.732 544.723 94 103.1 - 277682.8 3s3p2_(1jI1 2D_c2p> %_5/2 E2 

5 544.868 544.863 94 150.4 - 277682.8 3s3p2_(1jI1 2D_c2p> %-% E2 

9 545.126 545.120 94 150.4 - 277 596.1 3s3p2_(1jI1 2D_c2p> %-7/2 E2 

UV5 18g 551.129 551.122 0.00 181 448.1 3s2(lS)3p -3s2('S)4s 2po _28 1/2 -liz E2 

180 554.033 {554.023 152 146.8 - 332644.6 3s 2[lS)3d -3s2eS)6j 2D_2p> %-% E2 

UV5 554.027 951.43 - 181 448.1 3s2eS)3p -3s2('S)4s 2po_28 %-112 
5 554.209 554.209 185 148.0 - 365585.4 3p3 -3s3p(~po)5p 2DQ_2P %-31z E2 

4w 554.972 554.976 185 055.1 - 365243.1 3pa -3s3p(apo)5p 2Do_2p %-1/2 E2 
4bl 563.911 563.908 94 103.1 - 271 436.9 3s3p2 -3s3p(3p")4s 2D_2po %-% E2 

12 564.068 564.059 94 150.4 - 271 436.9 3s3p2 -3s3p(3po)4s 2D_2po %-% E2 
5w 565.844 065.855 94 103.1 - 2-'0826:1 ;jS3p ll_;js3p(l.P")4S ~D-zP" .l/2 -liz E2 

5 570.212 570.201 133 619.6 308996.3 3s3p2 -3s3p(lP")4s 2p_2po '/2-'% E2 

7 570.397 570.386 133 619.6 - 308 939.4 3s 3p 2 - 3s 3p (1 P")4s 2p _2po 1/2-1/2 E2 
6 572.244 572.243 134245.4 - 308996.3 3s3p2 -3s3p(lP")4s 2p _2po %-% E2 
4 572.435 572.430 134 245.4 - 308939.4 3s3p2 -3s3peP")4s 2p_2po %_1/2 E2 
6 584.963 584.960 94 103.1 - 265055.1 3s3p2 -3s3pcaP")3d 2D_ 2PC %-% E2 
3 585.558 585.550 94 103.1 - 264882.8 3s3p2 -3s3pcaP")3d 2D _2P" %-% E2 

7 585.721 585.712 94 150.4 - 264 882.8 3s3p2 -3s3pcapo)3d 2D _2po %-% E2 
2 587.040 587.037 72074.4 - 242421.3 3s3p2 -3s3pcapo)3d 4p_2F' 6fz-% E2 

14 611.098 611.100 94 103.1 - 257742.5 3s3p2_(1jI1 2D_b 2F' %-~% E2 
I) Bll.~B~ tH1.270 94 150.4 - 257742.5 3s3p2_(1jI1 ~D-bllF' %_6/2 E2 

16 611.767 611.767 94 150.4 - 257611.3 3s3p2_(1\J1 2D -b 2F' %,-% E2 

lw 618.109 618.098 123509.3 285296.0 3s3p2 -3s 2('S)5p 28 _2po 1/2-% E2 
2 B~4.1;$~ 6~4.141 185 148.0 - 345368.1 3p;s-3s3pCP'Hf ~Do-~F 5/2 -% E2 
1 624.277 624.281 185055.1 345239.5 3p3 -3s3p caPO)4f 2Do_2F %-% E2 

12 628.053 628.050 152 133.2 - 311 356.1 3s 2('S)3d -3s2e8)5j 2D_2F' %-% E2 
12 628.107 { 628.104 152 146.8 - 311 356.1 3s2(l8)3d -3s2('8)5j 2D_2F' %-%. E2 

628.110 152 146.8 - 311 354.5 3s2(lS)3d - 3s2eS)5j 2D_2F' %-1Jz 

2 633.581 633.584 233610.3 - 391 442.6 3s 3p (3po)3d - 3s 3p (I P")4f 2Do_2F %-% E2 
1 633.775 633.773 233641.7 - 391 426.9 3s 3p caP")3d - 3s 3pe po)4f 2Do_2F %-% E2 
2 634.586 634.581 123509.3 - 281 093.6 3s 3p 2 - 3s 3p (J PO)3d 2S_2Do %-.% E2 
4 637.553 637.554 152 146.8 - 308996.3 3s2(lS)3d - 3s3p(lP")4s 2D_2po %-% E2 
3 637.728 637.730 152 133.2 - 308939.4 3s2 's 3d-3s3 ep" 4s ( ) 'P 2D_2po %-llz E2 
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S ,IV - Continue:d 

Mult. ReI. Vac. Wavelength CA) Levels (cm- I ) Configurations Tenns J Ref. 
No. Int. ObseIVed Calculated Lower Upper Values 

2w 643.S63 643.864 181 448.1 - 336760.4 3s2eS)4s - 3s2eS)7p 2S_2po 1/2_% E2 
2 643.950 643.966 181 448.1 - 336735.7 3s2eS)4s - 3s2eS)7p 2S_2po 112-'12 E2 
4bl 644.459 644.464 123509.3 - 278676.9 3s 3p 2 - 3s 3p (' PO)3d 2S_2PO 1/2-112 E2 
4bl 644.619 644.608 123509.3 - 278642.3 3s 3p 2 - 3s 3p (' po)3d 2S_2PO 1/2-% E2 
1 649.706 649.700 185055.1 - 338972.4 3p 3 -3s3pepo)4p 2Do_2D %-% E2 

1 649.891 { 649.872 211 366.6 - 365243.1 3p 3 - 3s 3p caPO)5p 2po_2p %-112 E2 
649.913 211 376.3 - 365243.1 3p3 - 3s3p(3po)5p 2po_2p 1/2-112 

4bl 650.085 { 650.077 185055.1 - 338883.1 3p 3 - 3s 3p (' po)4p 20°_20 %-% E2 
650.092 185 148.0 - 338972.4 3p3 -3s3p('po)4p 20°_20 %-% 

UV8 11 652.525 652.522 71 184.1 - 224435.6 3s 3p2 - 3s 3p (3po)3d 4p_4Do 112-% E2 
"rl 

UV8 11 652.923 652.918 71 184.1 - 224342.8 3s3p2 -3s3pcaPO)3d 4p_400 '/2-'/2 E2 
UV8 11 653.550 653.550 71 528.7 - 224539.2 3s 3p 2 - 3s 3p capo)3d 4p_ 400 %-% E2 
UVS 11 653.993 653.993 71 52S.7 - 224435.6 3s3p2 -3s3p(3po)3d 4p_400 %-% E2 
UVS 10 654.388 654.390 71 528.7 - 224342.8 3s3p2 -3s3pcaPO)3d 4p_ 400 %-112 E2 
UV8 12 655.549 655.554 72 074.4 -:- 224617.2 3s 3p 2 - 3s 3p caPO)3d 4p_400 %-712 E2 

UVS 11 655.S86 655.889 72074.4 - 224539.2 3s 3p 2 - 3s 3p epo)3d 4p_ 400 %-% E2 
UV8 10 656.335 656.335 72074.4 - 224435.6 3s3p2 -3s3pcapo)3d 4p_400 %-% E2 
UV4 15g 657.328 657.319 0.00 - 152 133.2 3s2(1S)3p -3s2(1S)3d 2po_20 1/2-% E2 

4 659.285 659.298 133619.6 - 285296.0 3s3p2 -3s:!(1S)5p 2p_2po 112-% E2 
UV7 9w 660.035 { 660.030 71 184.1 - 222692.4 3s3p:! -3s3pepo)3d 4p_4po 1/2_112 E2 

660.055 133619.6 - 285 122.2 3s3p2 -3s2(1S)5p 2p_2po 1/2-1/2 

UV7 10bl 660.913 660.919 71 184.1 - 222488.6 3s 3p 2 - 3s 3p epo)3d 4p_4po '/2-% E2 
UV4 17g 661.443 { 661.396 951.43 - 152 146.8 3s2(1S)3p -3s2(1S)3d 2po_20 %-% E2 
UV4 661.455 951.43 - 152 133.2 3s2eS)3p - 3s2('S)3d 2po_20 %-% 
UV7 11 661.527 661.534 71 528.7' - 222692.4 3s3p2 -3s3pcapo)3d 4p_4po %-I/z E2 

1 662.024 662.030 134245.4 - 285296.0 3s3p2 -3s2(1S)5p 2p~2po %-% E2 

UV7 3 662.430 662.428 71 528.7 222488.6 3s 3p 2 - 3s 3p capo)3d 4p_4po %-% E2 
UV7 11 663.696 663.704 71 528.7 222 198.3 3s 3p 2 - 3s 3p capo)3d 4p_4po %-% E2 
UV7 10 664.826 664.831 72074.4 - 222488.6 3s 3.v 2 - 3s 3.v capo)3d 4p_4po %._3/2 E2 
UV7 11 666.113 666.116 72074.4 - 222 198.3 3s 3p 2 - 3s 3p epo)3d 4p_4po %-% E2 

5 667.661 667.643 241 646.3 - 391 426.9 3s 3p capo)3d - 3s 3pe PO)4/' 2p_2F %-% E2 

3 671.031 671.045 242421.3 - 391 442.6 3s3.v(3po)3d -3s3p(1P')4J' 2F'_2F 7/2 _7/2 E2 
4 672.749 672.747 203442.8 - 352087.2 3s 3p capo)3d - 3s 3p (3po)4/" 4fO_4G %-% E2 
6 672.958 672.958 203632.7 352230.3 3s 3p capo)3d - 3s 3p (3po)4/" 4fO_ 4G %-% E2 
2 673.272 673.271 203906.3 - 352434.9 3s 3p epo)3d - 3s 3p (3po)4/" 4fO_4G 7/2-% E2 
2 673.496 673.4R4 204264.9 - 352746.5 3.1: 3p (3po)3d - 3.~ 3p (3PO)4f 4F'_4G %_11/11 F.? 

3 673.605 673.607 203632.7 - 352087.2 3s 3p capo)3d - 3s 3p epo)4/" 4fO_4G %-% E2 
3 674.197 674.200 203906.3 - 352230.3 3s 3p capo)3d - 3s 3p caPO)4/" 4fO_4G 7/2 -712 E2 
6 674.468 674.441 94 150.4 - 9.42421.3 3.1:9p2 _3.1:9p(3po)3d 2D_2);"O 5/1.1_% E2 

10bl 674.902 674.900 204264.9 352434.9 3s 3p caPO)3d - 3s 3p (3po)4f 4fO_ 4G %-% E2 
8 676.008 676.006 123509.3 - 271 436.9 3s3p2 -3s3p(3po)4s 2S_2PO 1/2-% E2 

l?bl 677.746 677.768 94 1031 - 241 646.3 3.1: 3,)2 - 3.1: 3p (lpo)3d 2D_ZJ;"O 3/u _5/u E2 
2 677.987 677.985 94 150.4 - 241 646.3 3s 3p 2 - 3s 3p capo)3d 2D _2fO %.-%. E2 

lIbl 678.082 678.086 133619.6 - 281 093.6 3s3p2 -3s3pepo)3d 2p_2Do 112-% E2 
4 678.811 678.806 123509.3 - 270826.7 3s3p2 -3s3pcapo)4s 2S_2po l/z_l/z E2 

lObi 680.339 680.336 134245.4 - 281 231.6 3.s3p2 -3s3p(IPO)3d 2p_2DO %_5/fj E2 

12bl 680.961 680.975 134245.4 - 281 093.6 3s3p2 -3s3p('po)3d 2p_2DO %-% E2 

2 687.097 687.113 203442.8 - 348979.3 3s 3p capo)3d - 3s 3p (3P')4/" 4fO _4F %-% E2 
7bZ 687.266 687.261 203442.8 348947.9 3s3p(lpo)3d ~ 3s3prpoHf 4po -4F 3/'1..-% E2 

3bl 687.742 687.721 203632.7 - 349040.5 3s 3p fP')3d - 3s 3p fpo)4f 4fO_4F %-% E2 
7bl 688.023 688.011 203632.7 - 348979.3 3s 3p caPO)3d - 3s 3p epo)4j 4p_4F %-% E2 

4 688.549 688.551 203906.3 - 349138.9 3s 3p (3po)3d - 3s 3p (3po)4f 4F>_4F %-% E2 

5w 689.024 689.017 203906.3 - 349040.5 3s 3p fpo)3d - 3s 3p caPO)4/" 4fO _4F 7/2-712 E2 

7w 689.374 689.383 133619.6 - 278676.9 3s3p2 -3s3p(1po)3d 2p_2po 1/2-112 E2 

8w 689.5.45 689.547 133619.6 - 278642.3 3s3 2 -3s3p(1po)3d 2p_2po 1/2-% E2 
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S IV - Continued 

Mult. Rei. Vac. Wavelength (A) Levels (em-I) Configurations Tenns J Ref. 

No. Int. Observed Calculated Lower Upper Values 

7bl 690.250 { 690.250 211 366.6 - 356241.7 3p 3 - 3s 3p (3po)4J 2po_ 4D %-'I-t. E2 
690.255 204264.9 - 349 138.9 3s 3v (3P")3d - 3s 3v caP")4f 4fO_4F BI'J_% E2 

690.296 211 376.3 356241.7 3p 3 _ 3s 3p (3po)<tf 2po_ 4D IIz-lh E2 

II l3bl 706.474 706.485 123509.3 - 265055.1 3s 3p 2 - 3s 3p (3po)3d 2S_2PO 1/2-112 E2 
10 707.346 707.346 123509.3 - 264 882.8 3s 3p 2 - 3s 3p rpo)3d 2S_2po 112-% E2 

21n 713.365 713.356 71 184.1 - 211 366.6 353v 2 -3p 3 4p _2po '/'.1- 3
/2 E2 

3 715.129 715.114 71 528.7 - 211 366.6 3s3p2_3p 3 4p_2po %-% E2 
12 716.647 716.648 94 103.1 - 233641.7 3s3p2 -3s3pfpo)3d 2D_2Do %-% E2 
4 716.814 716.809 94 103.1 "':',"233610.3 3s 3p 2 - 3s 3p rpo)3d 2D_2Do %-5/2 E2 
4 716.877 716.891 94 150.4 - 233 641.7 353p2 -3s3pfpo)3d 2D_2Do %-% E2 

13 717.055 717.052 94 150.4 - 233610.3 3s 3p 2 - 3s 3p epo)3d 2D_2Do %-% E2 

lw 717.910 717.915 72074.4 - 2it 366.6 3s3p2_3p3 4p_2po %-% E2 
2 725;592 725.598 133619.6 -' 271 436.9 3s3p2 -3s 3p (3p")4s 2p_2po 1/2-%. E2 
2w 726.897 726.894 211 376.3 - 348947.9 3p 3 -3s3peP"Hf 2po_4F 1/2_% E2 
3 728.899 { 728.908 134245.4 - 271 436.9 3s 3p 2 - 3s 3p capo)4s 2p_2po %-%. E2 

728.910 181 448.1 - 318639.3 3s2(lS)4s -3s2(lS)6p 2S_2po I/? _3/2 

2bl 729.069 729.069 181 448.1 - 318609.3 3s2eS)4s -3s2eS)6p 2S_2po 1/2- 11z E2 
5w 732.131 732.165 134245.4 - 270826.7 3s 3p 2 - 3s 3p (3po)4s 2p_2po %.-1/2 E2 

UV3 16g 744.904 744.904 0.00 - 134245.4 3s2(lS)3p -3s3p2 2po_2p I/Z-% E2 
3 747.199 747.209 257611.3 - 391 442.6 (1/I1-3s3pctpo)4J b2fO_ zF %-712 E2 
3 747.707 747.697 222 198.3 - 355942.4 3s 3p rpo)3d - 3s 3p (3?')4f "P"_4D %-% E2 

3 748.030 { 748.030 257742.5 - 391 426.9 (1/I\-3s3p(lpo)4J b2fO_2F %._5h, E2 
748.033 222488.6 - 356 172.6 3s 3p rpo)3d - 3s 3p(lP")4j 4po _ 40 3/2-% 

tw3 15g 748.397 748.393 0.00 - 133619.6 3s 2eS)3p -3s3pz 2po _Zp 112-112 E2 
3 748.787 748.787 222692.4 - 356241.7 3s3p(-lpo)3d -3s3prpoHf "po _4D lIz -lIz E2 
5w 749.252 749.248 222 198.3 - 355665.4 3s 3p rpo)3d - 3s 3p rpo)4J "po _ olD %-% E2 

3w 749.323 749.323 222488.6 - 355942.4 3s 3p (3P")3d - 3s 3p (lpo)4j "P>_ 4D %-% E2 
UV3 16g 750.225 750.221 951.43 - 134245.4 3s2ctS)3p -3s3p:! 2po_Zp %-% E2 

2w 751.030 751.037 152 146.8 - 285296.0 3s2(lS)3d -3s2(lS)5p 2D_2po %_3/2 E2 
2 701.936 7151.942 1:52 133.2 - 2815 122.2 3s 11CS)3d -3s 11CS)5p I:U-I:t'" %-112 .t.:2 

tw3 IBg 753.762 753.760 951.43 - 133619.6 3s2ctS)3p -3s3pz 2po_2p %-% E2 

1 754.966 754.947 211 366.6 - 343826.2 3p3 -3s3pepo)4p 2po _2S %-1/2 E2 
1 759.091 759.068 224405.6 - 356172.6 3" 3p rp")3d - 3" 3p CP")4J oID"_~D '1/2-'.% E2 

6 760.836 760.829 133619.6 - 265055.1 3s3p2 -3s3pCpo)3d 2p_2po %-% E2 
6 761.835 761.828 133619.6 264882.8 3s3pz -3s3pepo)3d 2p_2po 1/2-% E2 

10bl 764.427 764.469 134245.4 - 265055.1 3s3p2 -3s3p rP")3d 2p_2po %-1/2 E2 

6 765.480 765.478 134245.4 - 264882.8 3s 3p2 - 3s 3p rpo)3d 2p_2po %-% E2 
3 766.489 766.479 94 150.4 - 224617.2 3s 3p 2 - 3s 3pepo)3d 2D-"Do %-% E2 
2 766.941 766.937 94 150.4 - 224539.2 3s3p2 -3s3prpo)3d 2D_4Do %-% E2 
1 767.261 767.268 94 103.1 - 224435.6 3s3p2 -3s3p(3p<')3d 2D_4Do %.-%. E2 
2 767.387 767.391 213514.6 - 343826.2 3s2eS)4p -3s3pepo)4p 2PO_ 2S '/2_% E2 

3 767.541 767.547 94 150.4 - 224435.6 3s3p2 -3s3p(3po)3d 2D_4Do %-% E2 
1 770.240 770.247 133619.6 - 263 448.1 3s3p2 -3s3p(3po}18 2p_4po 1/'1.-% E2 
9 774.679 774.685 152 146.8 - 281 231.6 3s 2( 1 S)3d - 3s 3p (I P")3d 2D_2Do %-% E2 
4w 777.399 777.399 211 366.6 - 340000.6 3p a -3s3pepo)4p 2po _2p %.-% E2 
1 778.530 778.531 211 366.6 - 339813.7 3p3 -3s3p(1P")4p 2po _2p %.-1/2 E2 

3w 778.584 778.589 211 376.3 - 339813.7 3p a -3s3pepo)4p 2po _2p l/z- 1h E2 
4 780.679 780.669 94 103.1 - 222 198.3 3s3p2 -3s3pepo)3d 2D_4po %_5/2 E2 
1 780.961 780.958 94 150.4 - 222 198.3 3s3p2 -3s3pepo)3d 2D_ 4po %-% E2 
3 782.125 782.126 241 646.3 - 369 502.9 3s 3p epo)3d - 3s 3p (lpo)5p 2?_2D %-%. E2 
6 784.025 784.017 181 448.1 - 308996.3 3s2(iS)4s -3s3p(ipo)4s 2S_2PO 112_% E2 

5 784.370 784.367 181 448.1 - 308939.4 3s2(1 S)4s -3s3p(lP")4s 2S_2PO 1/2-1/2 E2 
6bl 786.911 786.896 242 421.3 - 369502.9 3s 3p epo)3d - 3s 3p epo)5p 2?_ZD 7/2-% E2 

10 790.231 790.241 152 133.2 - 278676.9 3s 2(IS)3d - 3s 3p (I PO)3d 2D_2po %-112 E2 
9 790.534 790.542 152 146.8 - 278642.3 3s2(IS)3d - 3s3p(1 po)3d 2D_ 2po %-% E2 

10 796.497 796.498 152 133.2 - 277682.8 3s2 IS 3d- 1/1 () < I 2D_c2po %-% E2 
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Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Tenns J Ref. 
No. . Int. ObselVed Calculated Lower Upper Values 

llbl 796.675 796.584? 152 146.8 - 277682.8? 382ctS)3d -{!/II 2D_c2p %-% E2 
12 797.140 797.135 152 146.8 - 277596.1 382ctS)3d-{!/I1 2D_c2p %-712 E2 
8w 797.646 797.649 213514.6 - 338883.1 382(1S)4p -383p(1PO)4p 2po _2D 1/2-% E2 

UV6 11 798.270 798.267 71 184.1 - 196455.5 3s3p2_3p3 4p_4so 112_% E2 
3 798.723 798.729 255400.3 - 380599.2 3s Z(IS)4d - 38 3p (1 PO)4d 2D_2DO %-% E2 

3 798.846 798.845 255395.8 - 380576.5 382( IS)4d - 38 3p (1 po)4d 2D_2DO %-% E2 
4bl 798.965 798.991 213 725.2 - 338883.1 382ctS)4p -383pctPO)4p 2po_2D %-% E2 

UV6 13 800.466 800.469 71 528.7 - 196455.5 383p2-3p3 4p_4SO %-% E2 
3 802.530 802.535 224342.8 - 348947.9 38 3p rpo)3d - 38 3p (3po)4j 4Do_4F 112-% E2 
2bl 802.916 , 802.931 224435.6 - 348979.3 38 3p rpo)3d - 38 3p capo)4j 4Do_4F %-% E2 

3bl 803.078 803.073 224617.2 - 349 138.9 38 3p rpo)3d - 3s 3p (3po)4f 4Do_4F %-% E2 
1w 803.609 803.599 224539.2 - 348 979.~ 3s 3p rpo)3d - 3s 3p (3po)4j 4Do_4F %-% E2 
1 803.697 803.708 224617.2 - 349040.5 3s 3p rpo)3d - 3s 3p eP")'lf 4Do_4F %-% E2 

UV6 12 803.980 803.981 72074.4 - 196455.5 3s3p2_3p3 4p_4So %-% E2 
UV2 16g 809.659 809.656 0.00 - 123509.3 3s2(1S)3p -3s3p2 2po _2S 1/2-112 E2 

UV2 15g 81~.945 815.941 951.43 - 123509.3 3s2(1S)3p -3s3p2 2po _2S %-1/2 E2 
6bl 835.970 835.966 94 103.1 - 213725.2 3s3p2 -3s2(1S)4p 2D_2po %-% E2 
9bl 836.293 836.297 94 150.4 - 213725.2 3s3p2 -382(1S)4p 2D_2po %-% E2 

10 837.440 837.440 94 103.1 - 213514.6 3s3p2-3s2eS)4p 2D_2po %-% E2 
2 838.189 838.197 152 133.2 - 271 436.9 3s 2(IS)3d - 3s 3p rpo)4s 2D_2po %-% E2 

6 838.291 838.293 152 146.8 - 271 436.9 382ctS)3d - 38 3p (3po)4s 2D_2po %-% E2 
1 838.644 838.643 213725.2 - 332965.5 3s2eS)4p -3s2(1S)78 2po _2S %-% E2 
4 842.513 842.506 152 133.2 - 270826.7 38 2(1S)3d - 3s 3p capo)4s 2D_2po %-% E2 
2 845.083 845.079 185 148.0 - 303480.1 3p 3 -3s2(1S)5d 2Do_2D %-% E2 
3w 845.409 845.432 185055.1 - 303337.8 3p 3 -38z(lS)5d 2Do_2D %-% E2 

10 852.719 852.710 94 103.1 211 376.3 3s3p2_3p 3 2D_2po '%-% E2 
10 853.124 853.124 94 150.4 - 211 366.6 3s3p2_3p 3 2D_2po %-% E2 
4 858.898 858.897 185 148.0 - 301 576.4 3p 3 - 3s 3p capo)4p 2D°-:-2D 5/2-%. E2 
1 8Q2.364 8Q2.353 185 148.0 - 301 109.8 3p~ -3,53pCP")4p !ID"-!ID /;./2-% E2 

1 864.623 864.620 224342.8 - 340000.6 3s 3p (3po)3d - 3s 3p (1 po)4p 4DQ_2p l/z-% E2 

1 878.377 878.376 277 596.1 - 391 442.6 {IJII-3s3pepo)4f c2fO_2F 7tz_% E2 
lw 883.042 883.048 242421.3 - 355665.4 as 3p (-IP")3d - & 3p (-IP"Hf 2F" _4D '12-'12 E2 
3 888.068 888.063 203906.3 - 316510.9 3s 3p epo)3d - 3p 2[3P)3d 4p_4F %-% E2 
5 889.045 889.049 203442.8 - 315922.5 3s 3p capo)3d - 3p2caP)3d 4fO_4F %-% E2 
5 890.540 { 890.544 203442.8 - 315733.7 3s 3p rpo)3d - 3p zcaP)3d 4fO_4F %-% E2 

890.553 203632.7 315922.5 3.s 3p CP")3d - 3p !I(~P)3d .sF" _4F %-r.tz 

5 890.657 890.658 203906.3 - 316 182.9 3s 3p rpo)3d - 3p 2rp)3d 4fO_4F 7/2-% E2 
8 890.904 890.900 204264.9 - 316510.9 3s 3p capo)3d - 3p 2caP)3d 4fO_4F 9/2-% E2 
4 892.050 892.053 203632.7 - 315733.7 3s3p CP")3d - 3p 2('P)3d "r-"F '%-% E2 
4 892.729 892.728 203906.3 - 315922.5 3s 3p capo)3d - 3p 2(3p)3d 4fO_ 4F %-% E2 
4 893.524 893.511 204264.9 - 316 182.9 3s3pcapo)3d -3p 2(3P)3d 4fO_4F %-% E2 

6bl 894.804 894.792 233610.3 3415 368.1 3s 3p CP")3d - 3s 3p CP")'V lID"_lIF f;12-% E2 

2 896.077 896.075 233641.7 - 345239.5 3s 3p rpo)3d - 3s 3p capo)4j ZDO_2F %-% E2 
1 923.750 923.739 185055.1 - 293310.8 3p 3 - 3s 3p epo)4p 20o_4D %-% E2 
1 927.312 927.310 185055.1 - 292893.9 3p :l - 38 3p epo)4p 2Do_2p %-% E2 
4 928.110 928.110 185 148.0 - 292893.9 3p 0 - 3s 3p fP")4p RD"_zP "/z-% E2 

3 930.114 930.111 185055.1 - 292569.2 3p 3 -3s3pfpo)4p 2Do_zP %-1/2 E2 
1 939.951 939.935 233610.3 - 340000.6 3s 3p capo)3d - 3s 3p e Pj4p ZDQ_2p %-% E2 
4 946.88'/ 946.886 102 13~.2 - 20'/ ·/4l:l.0 3s11eS):3d -(tjll llU-blll'''' %-t./2 E2 
1 946.985 947.008 152 146.8 - 257742.5 3s 2eS)3d - (1\11 20_b2fO %_5/2 E2 
5 948.185 948.186 152 146.8 - 257611.3 3s2(1S)3d-(IJII 2D-b2fO 5/2-% E2 

1 949.104 949.108 233610.3 - 338972.4 3s3p(lf"')3d -3s3pef"')4p lilD"_IlD %_6/z E2 

1 950.191 950.196 233641.7 - 338883.1 3s3pepo)3d -3s3pepo)4p zDo_20 %-% E2 
1 962.955 962.947 181 448.1 - 285296.0 3s2eS)4s -3s2(1S)5p 2S _2po 1/2-% E2 
1 964.581 964.561 181 448.1 - 285 122.2 3s2(lS)4s -3s2(lS)5p 2S _Zpo 1/2 -liz E2 
5 999.787 999.Tl9 13:3 619.6 - 2::J::J 641.7 ::153 z-::15::J 3r 3d p p() zP_llD" '12-% E2 

J. PhY8. Chem. Ref. Data, Vol. 22, No.2, 1993 



WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 323 

8 IV - Continued 

, i i i 

Mult. ReI. Vae. Wavelength (A) Levels (em-I) Configurations Tenns J Ref. 

No. Int. Observed Calculated Lower Upper Values 

3bl 1006.097 1006.074 134245.4 - 233 641.7 3s3p2 -3s3pCP")3d 2p_ 2Do %-% E2 

5 1006.403 1006.392 134245.4 - 233610.3 3s3p2 -3s3pCP")3d 2p_ 2Do %_f% E2 

1 1020.551 1020.554 213514.6 - 311 500.6 3s2(18)4p -3s2(18)6s 2po _28 1/2 _1/2 E2 

1 1022.761 1022.752 213 725.2 - 311 500.6 3s2(18)4p -3s2(18)6s 2po _28 %-112 E2 

1 1026.757 1026.754 211 366.6 . - 308760.9 3p 3 -3s3pcaP")4p 2p"_28 %-1/2 E2 

1 1026.S49 1026.856 211 376.3 - 308760.9 3p3 -3s3pcaP")4p 2p" _28 112-% E2 

15g 1062.656 { 1062.654 203906.3 - 298010.3 3s3pCP")3d -3s3pCP")4p 4p_4p 712-% E2 

UVI 1062.664 0.00 - 94 103.1 3s2(18)3p -3s3p2 2p"_2D %-% 
UVI 16g 1072.962 1072.973 951.43 - 94 150.4 3s2(18)3p _3s3p2 2p" _2D %-% E2 

UVI 12g 1073.50S 1073.518 951.43 - 94 103.1 3s2(18)3p _3s3p2 2p" _2D %-% E2 

4 10S8.212 1088.214 224617.2 - 316510.9 3s 3p CP")3d - 3p 2CP)3d 4DO_4F 7/2_% E2 

4 1091.180 1091.182 224539.2 - 316 182.9 3s 3p CP")3d - 3p 2CP)3d 4DO_4F %-7/2 E2 

3w 1093.041 1093.053 224435.6 - 315922.5 3s 3p rP")3d - 3p 2CP)3d 4Do_4F %-% E2 

3w 1094.191 1094.201 224342.S - 315 733.7 3s3pCP")3d -3p2CP)3d 4Do_4F 1/2_% E2 

lw 1095.310 { 1095.313 224435.6 - 315733.7 3s3pCP")3d -3p2CP)3d 4Do_4F %-% E2 
1095.314 257742.5 - 349040.5 (I\Ii-3s3pCP")4j b2P_ 4F %-7h 

6 1098.357 1098.359 94 103.1 - lS5 14S.0 3s3p2 _3p3 2D_2Do %-% E2 

11 109S.917 109S.930 94 150.4 - lS5 14S.0 3s3p2_3p3 2D_2Do %-% E2 

10 1099.472 1099.481 94 103.1 - 185055.1 3s3p2 _3pa 2D_2Do %-% E2 

7 1100.040 1100.053 94 150.4 - lS5055.1 3s3p2 _3p3 2D_2Do %-% E2 

4 1107.733 1107.733 152 146.S - 242421.3 3s2(18)3d -3s3p(3P")3d 2D_2fO %-% E2 

5 1108.449 110S.452 123509.3 - 213725.2 3s3p2 -3s2eS)4p 2S_2po %-% E2 
4 1109.S32 1109.829 203632.7 - 293736.7 3s 3p rP")3d - 3s 3p CP")4p 4?_4D %-%. E2 

5 1110.885 { 1110.S61 203442.S - 293463.1 3s 3p rP")3d - 3s 3p (3P")4p 4p_ 4D %-% E2 
1110.898 204264.9 - 294282.2 3s3pCpo)3d -3s3p(3po)4p 4p_4D %-7/2 

3 1111.044 1111.046 123509.3 - 213514.6 3s3p2 -3s2eS)4p 2S_2P" 1/2_112 E2 

2 1111.246 1111.249 181 448.1 - 271 436.9 35 2(18)4s -3s3pCpo)4s 2S _2p" 1/2_%. E2 
3 1112.724 1112.743 203442.8 - 293310.8 3s 3p capo)3d - 3s 3p Cpo)4p 4ro_ 4D %-%, E2 
7 1113.204 { 1113.209 203906.3 - 293736.7 3s 3p (,!P")3d - 3s 3p CP")4p 4.,..,_4D 1h~5h E2 

1113.209 203632.7 - 293463.1 3s 3p eP")3d - 3s 3p epo)4p 4.,..,_4D %-% 
lw 1114.149 1114.l45 213725.2 - 303480.1 3s2(lS)4p -3s2(lS)5d 2p"_2D %-%. E2 

4w 1117.161 1117.155 152 133.2 - 241 646.3 3s2(1S)3d -3s3p(3po)3d 2D_2? %-% E2 
2w 1117.934 1117.929 203442.8 - 292893.9 3s 3p eP")3d - 3s 3p epo)4p 4.,..,_2p %-% E2 
lw 1118.823 1118.836 181 448.1 - 270826.7 3s ZeS)4s -3s3pepo)4s 2S _2p" Ih_ 11z E2 
2 1138.076 1138.084 123509.3 - 211376.3 3s3p2_3p3 28 _2po 112 _1/Z E2 
8 1138.210 1138.209 123509.3 - 211 366.6 3s3p2_3p3 28 _2p" 1/2_% E2 

lw 1141.619 1141.615 213514.6 - 301 109.8 3s 2(18)4p -3s3pCP")4p 2p" _2D 112-%, E2 
1 1193.566 1193.565 285 122.2 - 368904.8 3s 2(18)5p -3s3peP")5p 2po _2D I/Z-%. E2 
lw 1218.085 1218.079 211 366.6 293463.1 3pa -3s3pCP")4p 2po _4D %-% E2 
2w 1220.471 1220.487 211 376.3 - 293310.8 3p 3_3s3pCpo)4p 2p" _ 4D 1/2 -112 E2 
1 1220.S99 1220.S85 255400.3 - 337308.1 3S2(IS)4d -3s3pcaP")4d 2D_zDo '%-% E2 

2bl 1226.703 1226.729 211 376.3 - 292893.9 3p a -3s3p(3po)4p 21'" _2p 1/2-% E2 
3 1226.868 1226.866 152 133.2 - 233641.7 3s2(lS)3d -3s3p(3po)3d 2D_2Do %.-% E2 
7w 1227.529 1227.544 152 146.8 - 233610.3 3s2(l8)3d -3s3pCpo)3d 2D_2DO 5/2-%. E2 
3w 1229.110 { 1229.089 257611.3 - 338972.4 {I\I1-3s3pep")4p b2fO_2D 712-% E2 

1229.104 255400.3 336760.4 3s 2(l8)4d - 3s 2( IS)7p 2D _2P" %-% 

lw 1229.414 1229.409 255395.8 - 336735.7 3s2e8)4d -3s2(l8)7p zD _2p" %-I/Z E2 
1 1231.486 1231.488 211 366.6 - 292569.2 3p3 -3s3PCpo)4p Z1"'_2p %-J/z E2 
lw 1231.658 1231.635 211 376.3 292569.2 3p3 -3s3pCpo)4p 2po_2p 112-112 E2 
6 1248.345 1248.352 133619.6 213725.2 3s3p2 -3sZeS)4p 2p_2p" 112-% E2 
8 1251.653 1251.643 133619.6 - 213514.6 3s3p2-3s2(1S)4p 2p _2po 112 -liz E2 

8 1258.173 1258.181 134245.4 213725.2 3s 3p 2 - 3sZ(lS)4p 2p _2P" %-% E2 
3 1261.523 1261.524 134245.4 - 213514.6 3s3p2 -3s2(1S)4p Zp_2po %-112 E2 
1 1263.114 1263.125 213725.2 - 292893.9 3s 2(1S)4p - 3s 3p epo)4p zp" _zp %-% E2 
4 1267.388 1267.392 224435.6 - 303337.8 3s3pCP")3d -3s2(1S)5d 4Do_2D %-% E2 
7 1286.050 1286.063 133619.6 - 211 376.3 3s3 2_3 3 p p Zp _2po l/z_l/z E2 
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S IV - Continued 

Mult. Rei. Vae. Wavelength CA) Levels (em-I) Configurations Tenns J Ref. 
No. Int. ObseIVed Calculated Lower Upper Values 

3 1286.221 1286.223 133619.6 - 211 366.6 3s3p2_3p 3 2p_2po l/z_% E2 
7 1294.592 { 1294.594 255400.3 - 332644.6 3S2(IS)4d -3s2(18)6j 2D _21"" %-7/2 E2 

1294.619 255395.8 - 332638.6 3s2eS)4d -3s2ct8)6j 2D_2F" %-% 
4 1295.837 1295.825 222 198.3 - 299369.2 3s3p capo)3d -3s3p capo)4p 4po _48 %-% E2 

1.1 I 
:> 1296.491 1296.497 134245.4 - 211 376.3 3s3p2-3p 3 ~}'-~Y' 3/2 -liz E2 

8 1296.659 1296.660 134245.4 - 211 366.6 3s3p2_3p3 2p_ 2po %-% E2 
7 1300.718 1300.718 222488.6 - 299369.2 3s3prpo)3d-3s3p(3PO)4p 4PO_"S %-% E2 
4 1304.177 1304.175 222692.4 - 299369.2 3s 3p capo)3d - 3s 3pcapo)4p 4po_"S 112-% E2 
6 1319.036 1319.052 222 198.3 ~".298 010.3 3s3p (3po)3d - 3s3pcapo)4p 4po_"p 5/2_% E2 
3 1324.117 1324.123 222488.6 - 298010.3 3s 3p rpo)3d - 3s 3p rpo)4p 4po _4p %-% E2 

4 1334.961 1334.962 222488.6 - 297397.1 as 3p epo)3d - 3s 3p (3po)4p 4po _4p "12 _1/2 E2 
3 1335.109 1335.110 222692.4 - 297592.6 3s3prpo)3d -3s3prpo)4p "PO-"P 1/2-% E2 
3 1338.621 1338.604 222692.4 - 297397.1 3s 3p rpo)3d - 3s 3p (3po)4p 4po_"p 1/2-1/2 E2 
1 1359.162 1359.163 224435.6 - 298010.3 3s 3p (3po)3d - 3s 3p capo)4p 4Do_4p %-% E2 
3 1361.081 1361.079 224539.2 - 298010.3 3s 3p rpo)3d - 3s 3p rpo)4p 4Do _ 4p %_5/2 E2 

8 1362.531 1362.526 224617.2 - 298010.3 3s3pcapo)3d -3s3p(3po)4p 4Do_4p %-% E2 
4 1365.192 1365.191 224342.8 - 297592.6 3s 3p rpo)3d - 3s3p rpo)4p 4Do_ 4p 1/2-% E2 
7 1366.921 1366.923 224435.6 - 297592.6 3s 3p rpo)3d - 3s 3p rpo)4p 4Do_4p %-% E2 
8 1368.843 { 1368.845 224342.8 - 297397.1 3s 3p epo)3d - 3s 3p capo)4p "Do_"P %-% E2 

1368.862 224539.2 - 297592.6 3s 3p (3po)3d - 3s 3p(lpo)4p 4Do_4P %-% 

6 1370.585 1370.586 224435.6 - 297397.1 3s 3p rpo)3d - 3s 3p (lpo)4p 4Do_ 4p %-112 E2 
Ig 1398.045 1398.040 0.00 - 71 528.7 3s2eS)3p -3s3p2 2po _4p 1/2_% E2 
1 1400.895 1400.890 277596.1 . - 348979.3 (t/I/-3s3pcapo)4j c 2F" _ "F %-% E2 
1 1403.553 1403.546 222488.6 - 293736.7 3s 3p rpo)3d - 3s 3p rpo)4p 4po_ 4D %-% E2 
3g 1404.808 1404.808 0.00 - 71 184.1 3s2eS)3p -3s3p2 2po_4p 1/2 - 1/2 E2 

6g 1406.009 1406.016 951.43 - 72074.4 3s 2eS)3p -3s3p2 2po _ <lp %-% E2 
J 1413.023 1413.014 222692.4 - 293463.1 3s3prpo)3d -3s3p(3po)4p "PO _4D 1/2-% E2 
5 1416.063 1416.062 222692.4 - 293310.8 3s 3p rpo)3d - 3s 3p rpo)4p 4po_4D 1/2-112 E2 
1 1421.654 1421.652 185055.1 - 255395.8 3p3 -3s2eS)4d 2Do_2D %-% E2 
6gl 1423.845 1423.839 951.43 - 71 184.1 3s2ctS)3p -3s3p:.! 2po_4p %-1/2 E2 

2w 1424.467 1424.471 222692.4 - 292893.9 3s3prpo)3d -3s3p rpo)4p 4po_2p 112-% E2 
1 1431.070 1431.090 222692.4 - 292569.2 3s 3p rpo)3d - 3s 3p rpo)4p 4po_2p 1/2-1/2 E2 
7 1435.445 1435.441 224617.2 - 294282.2 3s3pcapo)3d -3s 3p (3po)4p 4Do_4D %-% E2 
4 1442.977 1442.979 224435.6 - 293736.7 3s 3p epo)3d - 3s 3p capo)4p 4Do_4D %-% E2 
6w 1445.141 1445.139 224539.2 - 293736.7 3s 3p rpo)3d - 3s 3p capo)4p "DO_olD %-% E2 

5 1446.767 { 1446.753 224342.8 - 293463.1 3s 3p capo)3d - 3s 3p (3P<»4p 4Do_4D 112-% E2 
1446.770 224617.2 - 293736.7 3s3p capo)3d - 3s3p(3po)4p 4Do_4D 71z-% 

4 1448.710 1448.698 224435.6 - 293463.1 3s3p (3p<')3d -3s3pcapo)4p 4Do_4D %-% E2 

3 1450.886 1450.876 224539.2 - 293463.1 3s3prpo)3d -3s3prpo)4p 4Do_4D %.-% E2 
1 1458.764 1458.766 224342.8 - 292893.9 3s3p capo)3d -3s3pcapo)4p 4Do _2p 1/2-% E2 

3w 1471.304 1471.322 233610.3 - 301 576.4 3s 3p capo)3d - 3s 3p (3po)4p 2Do_2D %-% E2 
2 1480.690 1480.703 271 436.9 - 338972.4 3s 3p (3po)4s - 3s 3p e po)4p 2po_2D %-% E2 

1 1482.189 1482.182 233641.7 - 301 109.8 3s 3p rpo)3d - 3s 3p rP")4p 2Do_2D %-% E2 
1 1521.150 1521.155 271 020.9 - 336760.4 3s 2eS)5s -3s2eS)7p 2S_2po 1/2-% E2 

2w 1534.089 1534.121 278642.3 - 343826.2 3s 3p (1 PO)3d - 3s 3p (1 PO)4p 2pa_2S %-% E2 

1 1534.935 1534.936 278676.9 - 343826.2 3s3pctpo)3d -3s3pctpo)4p 2po_ 2S 112-1/'1. E2 

1 1546.695 1546.695 315922.5 - 380576.5 3p 2ep)3d -3s3p(lpo)4d "F_2Do %-% E2 
4w 1620.966 1620.969 241 646.3 - 303337.8 3s3pcapo)3d -3s 2eS)5d 21"" _2D %-% E2 
2 1623.588 1623.587 152 133.2 - 213725.2 3s2eS)3d -3s2eS)4p 2D_ 2po %-% E2 

10 1623.946 1623.946 152 146.8 - 213 725.2 3s2(1 8)3d -3s2(1S)4p 2D _2po %-% E2 

lw 1624.814 1624.806 123509.3 - 185055.1 3s3p2 _3p 3 2S_2Do 1/2-% E2 

9 1629.143 1629.158 152 133.2 - 213 514.6 3s 2( 18)3d - 3s 2(1S)4p 2D_ 2po %-112 E2 

2 1629.780 1629.771 278642.3 - 340000.6 3s3p[1po)3d -3s3p[1po)4p 2po_2p %-% E2 

1 1630.692 1630.691 278676.9 - 340000.6 3s 3p (l po)3d - 3s 3p (1 po)4p 2po _2p 1/2-% E2 
lw 1631.073 1631.069 293463.1 - 354772.6 3s3 apo 4 -3s3 po)5s 4D _"po %-% E2 
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i 

Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Tenns J Ref. 

No. Int. Observed Calculated Lower Upper Values 

1 1634.761 1634.751 278642.3 - 339813.7 3s 3p (1 PO)3d - 3s 3p (1 PO)4p 2po _2p %-1/2 E2 
lw 1635.667 1635.676 278676.9 - 009 Ml:.t7 os3p (1 J:"')3ct - 3s;;$p (1 Y')4p "'J:"'-"'p 1/2-112 E2 

5 1637.769 1637.766 242421.3 - 303480.1 3s 3p epo)3d - 3s2ct8)5d 2fO_2D 712_% E2 

1 1638.408 1638.380 293736.7 - 354772.6 3s3pepo)4p -3s3p(3po)5s 4D _4po %-% E2 

4 1653.168 1653.155 294282.2 - 354772.6 3s 3p (3po)4p - as 3p caPO)5s 4D _4po %,_5/2 E2 

3 1656.093 1656.106 293736.7 - 354 119.3 3s 3p Cpo)4p - 3s 3p Cpo)5s 4D _ 4po %-% E2 
1 1668.617 1668.611 241 646.3 301 576.4 3s 3p capo)3d - 3s 3p caPO)4p 2fO_2D 5tz-%, E2 

1w 1675.919 1675.909 233641.7 293310.8 3s3pepo)3d -3s3pCpo)4p 2Do_4D %-112 E2 
3w 1676.332 1676.325 211 366.6 - 271 020.9 Sp3 -3s2e8)5s 2po _28 %-112 E2 
2 1676.617 1676.598 211 376.3 - 271 020.9 3p3 -3s2(18)5s 2po _z8 1/2 -1/2 E2 

4 1686.821 1686.807 233610.3 - 292893.9 3s 3p rpo)3d - 3s 3p rpo)4p 2Do_2p %-% E2 
7 1687.945 1687.960 152 133.2 - 211 376.3 3sz(l8)3d-3p3 2D_2po %-112 E2 

3 1688.245 1688.237 152 133.2 - 211 366.6 3s2(l8)3d-3p3 2D_2po %.-% E2 
8 1688.629 1688.624 152 146.8 - 211 366.6 3s2(18)3d _3p3 2D_2po %-% E2 
8 1690.479 1690.471 242421.3 - 301 576.4 3s 3p rpo)3d - 3s 3p rpo)4p 2fO_2D 7/2-% E2 

5w 1697.007 1697.001 233641.7 - 292569.2 3s 3p rpo)3d - 3s 3p (3po)4p 2Do_2p %,-1/2 E2 
2 1697.584 1697.591 281 093.6 - 340000.6 3s 3p (1 po)3d - 3s 3p (1 PO)4p 2Do_2p %-% E2 
2 1701.576 1701.577 281 231.6 - 340000.6 3s 3p e po)3d - 3s 3p e po)4p 2Do_2P %.-% E2 
1 1708.525 1708.520 285296.0 - 343826.2 3s"'(18)5p -3s3p(lPO)4p "'PO _z8 a/2-112 E2 
5 1738.955 1738.940 213514.6 - 271 020.9 3s Z(18)4p - 3s 2(18)5s zpo _28 1/2-1/2 E2 

7 1745.340 1745.332 213725.2 - 271 020.9 3sz(18)4p -3sZe8)5s zpo _2S %.-112 E2 
3 1748.847 1748.863 297592.6 - 354772.6 3s 3p (3po)4p - 3s 3p epo)5s 4p_4po %-% E2 
6 1761.715 1761.733 298010.3 - 354772.6 3s 3p capo)4p - 3s 3p (3po)5s 4p_4po %-% E2 
2 1762.966 1762.978 297397.1 - 354 119.3 3s 3p CSpo)4p - 3s 3p (3po)5s 4p_4po 1/2-% E2 
1 1773.706 1773.704 297397.1 - 353776.3 3s 3p epo)4p - 3s 3p (3po)5s 4p _ 4po lIz-lIz E2 

1 1774.169 1774.182 241 646.3 298010.3 3s3pCSP")3d -3s3pCSP")4p 2F"'_4p %-% E2 
1 1779.871 1779.876 297592.6 - 353776.3 3s 3p (3po)4p - 3s 3p (3po)5s "P _"PO %-112 E2 
6bl 1782.267 1782.245 298010.3 - 354 119.3 3s 3p (3po)4p - 3s 3p (3po)5s 4p _ "PO %-% E2 
7 1786.98;;$ 1786.981 255095.1:1 - ;;$11 ;;$56.1 3s z(lS)4d -3s"'(l8)51 zD _zfO %-lI/z E2 
7 1787.179 1787.176 255400.3 - 311 354.5 3s z(l 8)4d - 3s2(1 8)51 zD _2F" 5Jz-% E2 

2w 1804.937 1804.943 299369.2 . - 354 772.6 3s 3p epO)4p - 3s 3p Cpo)5s "s _"PO %-% E2 
I H:SUI:I.127 HSOM.125 ;;$U;;$ 41:1U.l - ::So!:! 7!:!0.U 38 Z( J S)5ct - 3s 3p (3P")5s "'D _zpo 1I/z-"1z E2 
lw 1847.258 1847.251 337308.1 - 391 442.6 3s 3p CSP")4d - 3s 3p (J P"Hf 2Do_2F %-% E2 
1 1863.016 { 1863.016 285296.0 - 338972.4 3s z(I 8)5p - 3s 3p e po)4p zpo _zD %-% E2 

1863.023 337750.7 - 391 426.9 3s 3p (3p")4d - 3s 3p (l P")4f 4fO_2F %-% 

1 1884.833 1884.819 292569.2 - 345624.7 3s 3p Cpo)4p' - 3s 3p (3po)4d Zp_2po lIz-lIz E2 
1 1897.182 1897.184 292569.2 - 345278.9 3s 3p capo)4p - 3s 3p capo)4d 2p_2po 1/2-% E2 
2 1908.942 1908.943 292893.9 - 345278.9 3s 3p Cpo)4p - 3s 3p Cpo)4d zp_zpo %-% E2 
1 1911.680 1911.691 257611.3 - 309921.0 (IIII-3s2(18)5g b2fO_ zG 7/z-% E2 
1 1916.487 1916.491 257742.5 - 309 921.2 (I\II-3sz(1S)5g bZfO- 2G %-% E2 

10 1944.180 1944.183 133619.6 - 185055.1 3s3p2-3p 3 2p_ 2Do 1/2 -% E2 
10 1904.042 1964.5;;$6 1;;$4245.4 - 11:15 141:1.0 3s3pz-ap 3 ~p _~DO "/2-% E2 
5 1968.140 1968.128 134245.4 - 185 055.1 3s3p2-3p3 2P_lIDo %-% E2 
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S IV - Continue~ 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

1 2099.363 2099.362 2100.029 271020.9 - 318639.3 3s 2( 1 S)5s - 3s2(IS)6p 2S_2PO 112-% E2 
1 2100.682 2100.686 2101.352 271 020.9 - 318609.3 . 3s2eS)5s -3s2(1S)6p 2S_2PO Ih_lh E2 
1 2114.900 2114.900 2115.569 298010.3 - 345278.9 3s3pcapo)4p -3s3pcapo)4d 4p _2po %-% E2 
2 2129.359 2129.357 2130.030 293 736.7 - 340 684.4 3s 3p capo)4p - 3s 3p capo)4d 40 _4po %-% E2 
1bl 2129.508 2129.530 2130.202 293 463.1 - 340 407.0 3s 3p capo)4p - 3s 3p (3po)4d 40 _4po %-% E2 

\, , 

1 2142.014 2142.015 2142.690 293736.7 - 340407.0 3s 3p capo)4p - 3s 3p (3po)4d 40 _4po %-% E2 
7 2179.439 2179.449 2180.131 257 611~3 - 303480.1 (I/II-3s2(1S)5d b2F"_ 20 712-% E2 
7 2192.501 2192.523 2193.209 257742.5 - 303337.8 (I/II-3s2(1S)5d b2F"_ 20 %-% E2 
5 2224.910 2224.898 2225.590 292569.2 - 337501.1 3s 3p capo)4p - 3s 3p capo)4d 2p_4F" 1/2-% E2 
7w 2234.061 2234.053 2234.747 292893.9 - 337641.7 3s 3p capo)4p - 3s 3p capo)4d 2p_ 4F" %-% E2 

1 2245.729 2245.742 2246.439 301 109.8 - 345624.7 3s 3p capo)4p - 3s 3p (3po)4d 20_2po %-1/2 E2 
9 224R.437 224R.435 2249.132 292569.2 - 337030.8 3s 3p capo)4p - 3s 3p capo)4d 2p_200 1/2 _3/2 E2 
8w 2250.836 2250.835 2251.532 292 893:9 - 337 308.1 3s 3p epo)4p - 3s 3p epo)4d 2p_ 200 %-% E2 
8 2262.223 2262.240 2262.940 293 310.8 - 337 501.1 3s 3p (3po)4p - 3s 3p capo)4d 40 _ 4F" 1/2-% E2 
5 2264.971 2264.977 2265.678 292 893.9 - 337 030.8 3s 3p capo)4p - 3s 3p capo)4d 2p_200 %-% E2 

1 2270.063 2270.064 2270.766 293463.1 337501.1 3s3p(3po)4p -3s3p(3po)4d 40 _4F" %-% E2 
12 2270.286 2270.286 2270.988 211 366.6 - 255400.3 3p3 -3s2(1S)4d 2po _20 %-% E2 
1 2270.524 2270.518 2271.220 211 366.6 - 255 395.8 3p3 -3s2(1S)4d 2po _20 %-% E2 
9 2271.002 2271.018 2271.720 211 376.3 255395.8 3p 3 _3.~2(IS)4d 2po_ 2n 1/0_% F.2 

8 2271.298 2271.302 2272.004 293 736.7 - 337 750.7 3s3pepo)4p -3s3pcapo)4d 40_4F" "/2_7/2 E2 

4bl 2273.837 2273.829 2274.531 257 611.3 - 301 576.4 (I/II-3s3pcapo)4p b2F"_ 2O %-% E2 
5 2276.944 2276.942 2277.645 293736.7 - 337641.7 3s 3p epo)4p - 3s 3p (3po)4d 40 _ 4F" %-% E2 
4 2280.074 2280.058 2280.762 293463.1 - 337308.1 3s 3p epo)4p - 3s 3p (3po)4d 40_20° %-% E2 

10 2283.924 2283.923 2284.628 294 282.2 - 338 053.0 3s 3p capo)4p - 3s 3p (3po)4d 40 _4F" %-% E2 
2 2286.161 2286.169 2286.875 292569.2 - 336297.0 3s3pcapo)4p -3s3pcapo)4d 2p_400 112-% E2 

4 2286.573 2286.577 2287.283 293310.8 - 337030.8 3s3pcapo)4p -3s3pcapo)4d 40_20° 1/2-% E2 
2 2287.508 2287.493 2288.199 301 576.~ -345278.9 3s3pepo)4p -3s3p(3po)4d 20_2po %-% E2 
5 2294.381 2294.376 2295.083 293736.7 - 337308.1 3s3pcapo)4p -3s3pcapo)4d 40_20° %-% E2 
2w 2300.117 2300.136 2300.845 292893.9 - 336356.2 3s 3p epo)4p - 3s 3p (3po)4d 2P_ 4O° %-% E2 
2 2305.195 2305.175 2305.885 257742.5 - 301 109.8 (I/II-3s3p(3PO)4p b2F" _20 %-% E2 

1 2305.615 2305.590 2306.300 294282.2 - 337641.7 3s 3p (3po)4p - 3s 3p (3po)4d 40 _4F" %-% E2 

4 2309.438 2309.436 2310.146 297 397.1 - 340684.4 3s 3p capo)4p - 3s 3p (3po)4d 4p_4po %-% E2 
4 2310.955 2310.968 2311.679 297 592.6 - 340851.2 3s 3p capo)4p - 3s 3p (3po)4d 4p_4po %-1/2 E2 
1 2319.902 2319.914 2320.627 297 592.6 - 340 684.4 3s 3p (3po)4p - 3s 3p capo)4d 4p_4po %-% E2 
1 2323.469 2323.468 2324.181 294282.2 - 337308.1 3s 3p epo)4p - 3s 3p (3po)4d 40_ 20° %-% E2 

5 2325.630 2325.614 2326.328 293 310.8 - 336 297.0 3s 3p (3po)4p - 3s 3p (3po)4d 40_ 40° 1/2 -% E2 

lw 2327.874 2327.878 2328.592 293 310.8 - 336 255.2 3s3pcapo)4p -3s3pcapo)4d 40_ 40° 112-112 E2 

6w 2330.666 2330.662 2331.377 293 463.1 - 336 356.2 3s 3p capo)4p - 3s 3p capo)4d 40_40° %-% E2 
0 2334.90li 2334.947 2335.663 297 592.6 - 340 407.0 as 3p epo)4p - as 3p capo)4d 4p_4p<> %. 5/~ E2 

4w 2335.721 2335.732 2336.449 293 736.7 - 336 536.7 3s 3p (lpo)4p - 3s 3p capo)4d 40_ 40° %-% E2 

4 2342.624 2342.624 2343.342 298010.3 - 340684.4 3s 3p capo)4p - 3s 3p capo)4d 4p_4po %-% E2 
4 2345.583 2345.625 2346.344 293 736.7 - 336 3GO.2 3.:s 3p (lP")4p - as 3p caP")4d 4D_4Do %-% E2 

4 2357.966 2357.953 2358.674 298010.3 - 340407.0 3s 3p (3po)4p - 3s 3p epo)4d 4p_4po %-% E2 

8 2365.890 2365.889 2366.612 294 282.2 - 336 536.7 3s 3p capo)4p - 3s 3p fpo)4d 40_ 40° %-% E2 

2 2376.048 2376.040 2376.765 294 282.2 - 336 356.2 3s 3p capo)4p - 3s 3p fpo)4d 40_40° 712-% E2 

17 2386.952 2386.978 2387.706 213514.6 - 255395.8 3s2(lS)4p -3s2(1S)4d 2po _20 112-% E2 
2 2396.416 2396.426 2397.156 338883.1 - 380599.2 3s 3p (I po)4p - 3s 3p e po)4d 20_ 20° %-% E2 
1 2397.726 2397.731 2398.461 338883.1 - 380576.5 3s 3p (I po)4p - 3s 3p e po)4d 20_ 20° %-% E2 

19 2398.802 2398.784 2399.514 213 725.2 - 255 400.3 3s2eS)4p -3s2(1S)4d 2po _20 %-% E2 

6 2399.018 2399.043 2399.773 213 725.2 - 255395.8 3s2eS)4p -3s2(1S)4d 2po _20 %-% E2 

2 2401.582 2401.568 2402.299 338972.4 - 380599.2 3s 3p (I po)4p - 3s 3p e PO)4d 20_ 20° %-% E2 

6w 2409.972 2409.951 2410.684 299369.2 - 340851.2 3s 3p (3po)4p -3s3p(3po)4d 4S _ 4po %-112 E2 

11 2419.674 2419.682 2420.417 299 369.2 - 340 684.4 3s 3p (3po)4p - 3s 3p fpo)4d 4S_4PO %-% E2 

13 2431.594 2431.577 2432.315 301 576.4 - 342 689.5 3s 3p fpo)4p - 3s 3p (3po)4d 20 _2F" %-% E2 

1 2433.513 2433.513 2434.251 311 354.5 - 352434.9 3s 2(1 S)5J - 3s 3p epo)4J 2F" _4G 712-% E2 
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S IV - Continued 

I I I I 

Mult. Rei. Air Wavelength (A) Vacuum Wave- Levels .(cm- I ) Configurations Tenns J Ref. 

No. Int. ObserVed Calculated length CA) Lower Upper Values 

12bl 2434.610 2434.639 2435.377 301 109.8 - 342 171.2 3s 3p (3p")4p - 3s 3p caP")4d 2D_2fO %-512 E2 

10 2436.030 2436.039 2436.778 299 369.2 - 340 407.0 as 3p (IF)4p - as 3p CP")4d is _ ip" 3/2 -&12 E2 

1 2445.788 2445.790 2446.531 311 356.1 - 352 230.3 3s2(JS)5J - 3s3pCP")4f 1l~_4G %-7/2 E2 

110' 2457.835 2457.835 2458.579 270826.7 - 311 500.6 3s3p CP")4s - 3s2eS)6s 2P"_2S J/2 _1/2 E2 

16 2462.651 2462.625 2463.370 301 576.4 - 342 171.2 as 3p eP")4p - 3s 3p eP")4d 2D_2fO %_6/2 E2 

2w 2463.770 2463.772 2464.517 340000.6 - 380576.5 3s 3p e P")4p - 3s 3p e P")4d 2p_2Do %-% E2 

3w 2495.233 2495.273 2496.025 271 436.9 - 311 500.6 3s 3p CpO)4s - 3s 2( IS)6s llpo _2S %-J/2 E2 

4 2515.312 2515.302 2516.059 292 89~:9 - 332 638:6 3s 3p eP")4p - 3s 2( IS)6f 2p_2fO %-% E2 

5 2515.579 2515.574 2516.331 298010.3 - 337750.7 3s 3p (1 P") 4p - 3s3pCpo)4d 4p_ 4F' %-% E2 

4 2522.481 2522.493 2523.252 298010.3 - 337 641.7 3s 3p caP")4p - 3s 3p capo)4d 4p_4F' %-% E2 

lbl . 2534.831. 2534.851 2535.613 297592.6 '- 337030.8 3s3pepo)4p -3s3peP")4d 4p_2Do %-% E2 

1 2543.908 2543.908 2544.672 298010.3 - 337308.1 3s 3p (3P")4p - 3s 3p (3po)4d 4p_2DQ %-% E2 

10 2549.634 2549.644 2550.409 303 480.1 - 342 689.5 3s2(1S)5d -3s3p(3P")4d 2D_2fO %-712 E2 

1 2551.864 2551.850 2552.616 293 463.1 - 332 638.6 3s3pcaP")4p -3s 2eS)Qf "D_2~ %-% E2 

6 2569.928 2569.931 2570.701 297397.1 - 336297.0 3s3p(3po)4p -3s3prP)4d 4p_4Do 1/2 -% E2 

1 2572.693 2572.695 2573.466 297397.1 - 336255.2 3s 3p CP")4p - 3s 3p (3p")4d 4p_4Do %-1/2 E2 

5w 2574.332 2574.332 2575.103 303 337.8 - 342 171.2 3s2(lS)5d -3s3p(3po)4d 2D_.2~ %-% E2 

10 2578.994 2578.968 2579.740 297 592.6 - 336 356.2 3s3pepo)4p -3s3pePj4d 4p_ 4Do %-% E2 
6 2582.922 2082.913 2583.686 291592.6 - 336291.0 3s 3p ('P")4p - as 3p (3p")4d "P_"Do %-% E2 

lw 2590.079 2590.080 2590.855 264 882.8 - 303 480.1 ' 3s3pcaPO)3d -3s 2(1S)5d 21'" _2D %-% E2 

10 2594.852 2594.847 2595.623 298010.3 - 336536.7 3s 3p eP")4p - 3s 3p caP")4d 4p_4DQ %-% E2 
9 2607.068 2607.062 2607.841 298010.3 - 336356.2 3s 3p CSP"}4p- 3s 3p (3po)4d 4p_4Do .%-% E2 
2 2611.086 2611.093 2611.873 298010.3 - 336297.0 3s3p(3P")4p -3s3pepo)4d 4p_4Do %-% E2 
5 2635.353 2635.358 2636.144 270 826.7 - 308 760.9 38 3p eP")4s - 3s 3p C:1po)4p 2p"_ 2S 1/2 _1/2 E2 
9 2678.438 2678.445 2679.241 271 436.9 - 308 760.9 38 3p (3po)4s - 3s 3p capo)4p 2po _28 %-1/2 E2 

4 2711.881 2711.884 2712.688 308 760.9 - 345 624.7 3s 3p eP")4p - 3s 3p (lP")4d 2S_2p" 112-%. E2 
3w 2724.467 2724.464 2725.271 264882.8 - 301 576.4 3s 3p caPO)3d - 3s 3p (3po)4p 2po_2D %-% E2 
2 2736.503 2736.524 2737.334 301 109.8 - 337641.7 383pepo)4p -3s3peP")4d . 2D_4fO %-% E2 
7w 2737.543 2737.566 2738.376 308 760.9 - 345 278.9 3s 3p (:lP~)4p - as 3p CpO)4ct US_up" Jh._0h, .t.;z 

5 2756.117 2756.125 2756.940 263097.1 - 299369.2 38 3p caP")4s - 3s 3p capo)4p <lP"-"S 1/2-%. E2 

1 2759.531 2759.557 2760.372 264882.8 - 301 109.8 3s 3p CPO)3d - 3s 3pCP")4p 2po _2D %-% E2 
1 2761.71';1 2701.741'; 2702,[jOI 301 109.8 - 337308.1 as 3p CP")4p - as 3p CP")4d IlD_IlD- %-% E2 

5w 2771.951 2771.930 2772.748 301 576.4 - 337641.7 3s3pCpo)4p-3s3peP")4d 2D_4~ %-% E2 
3w 2772.730 2772.745 2773.564 265 055.1 - 301 109.8 3s 3p CP")3d - 3s 3pepo)4p 2P"_2D llz-% E2 
1 2782.790 2782.779 2783.600 301 576.4 - 337 501.1 3s 3p caP")4p - 3s 3pCP")4d 2D-"fO %-% E2 

3 2797.806 2797.811 2798.635 30] 576.4 - 337 308.1 3s 3p eP")4p - 3s 3p (3po)4d 2D_2Do 5/2_5/2 E2 
10 2831.892 2831.900 2832.733 264 067.6 - 299 369.2 38 3p (lP")4s - 3s 3p caP")4p 4PO_ 4S %-% E2 

1 2837.575 2837.567 2838.401 345 368.1 - 380 599.2 3s 3p caP")4f - 383p (I P")4d 2F_2Do 7/z-% E2 
2 2870.261 2870.254 2871.096 308 996.3 - 343 826.2 3s 3p eP")4s - 3s3p epo)4p 2po_ 2S %_112 E2 

10 2892.483 2892.486 2893.334 263 448.1 - 298 010.3 3s 3p (3P")4s - 3s 3p (lP")4p 4P"_4p %-% E2 

10 2898.092 2898.079 2898.929 263097.1 - 297592.6 3s3p(3pO)4s ... 3s3pepo)4p 4po_4p 1/2 -% E2 
5 2914.607 2914.598 2915.452 263091.1 - 291397.1 as 3p (°p")4S - as 3p (°p")4p "P" _oil' 1/2-112 .t.;2 

10 2927.862 2927.873 2928.729 263 448.1 - 297 592.6 3s3p(3P")4s -3s 3p (lP")4p 4p"_4p %-% E2 
10 2944.729 2944.734 2945.595 263448.1 - 297397.1 3s 3p (lpo}4s - 3s 3p caP")4p 4po_4p 3/2 _ 11g E2 
13 2945.303 2945.281 2946.142 264067.6 - 298010.3 38 Sp (3P")4s - 3s Sp Cpo)4p 4P"_4p %.-% E2 

1 2955.266 2955.268 2956.131 303480.1 - 337308.1 3s 2ctS)5d - 3s 3p (3po)4d 2D_2Do %.-% E2 
1w 2959.631 2959.616 2960.481 311 500.6 - 345278.9 3s2( 1 S)6S - 3s 3p Cpo)4d 28 _2po 1/2 -% E2 
1 2967.127 2967.109 2967.976 303 337.8 - 337 030.8 3s 2( I S)5d _ 3s 3p (,1po)4d 2D_2Do %-% E2 

17 2981.984 2981.978 2982.849 264067.6 - 297592.6 3s 3p (3P")4s - 3s 3p (3po)4p 4p"_4p %-% E2 
3 3028.066 3028.063 3028.945 152 133.2 - 185 148.0 3s 2(lS)3d _3p 3 2D_2Do %-% E2 

12 3029.320 3029.311 3030.193 152 146.8 - 185 148.0 3sz(lS)3d-3p 3 2D_2Do %-% E2 
11 3036.607 3036.608 3037.492 152 133.2 - 185055.1 3s2(lS)3d _Sp3 2D_2Do %-% E2 
3 3037.859 3037.863 3038.747 152 146.8 - 185055.1 3s2(1S)3d _3p a 2D_2Do %-% E2 
1 3050.832 3050.824 3051.711 309 921.0 - 342 689.5 3s 2(1 S)5g - 3s 3p (3p")4d 2G_ 2fO %-% E2 
5 3071.440 3071.436 3072.329 336356.2 - 368904.8 3s3 (lP")4d -3s3pfPO 5 ) p 4Do_2D %-% E2 
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S IV - Continued 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 
No. Int. ObselVed Calculated length (A) Lower Upper Values 

4 3092.699 3092.693 3093.590 277596.1 - 309921.0 (I/II-3s 2(1S)5g c2fD- 2G %-% E2 
1 19 3097.271 3097.273 3098.172 181 448.1 - 213725.2 3s2(1 S)48 -3s2(1S)4p 2S _2po 1/2-% E2 

1 3100.997 3100.991 3101.891 277 682.8 - 309 921.2 (I/II-3s 2(1S)5g c2fD_ 2G %-% E2 
1 18 3117.605 3117.615 3118.519 181 448.1 - 213514.6 3s2(1S)4s -3s2(1S)4p 2S _2po 112-1/2 E2 

1 3123.908 3123.919 3124.824 337 501.1 - 369502.9 3s 3p rpo)4d - 3s 3p rpo)5p 4fD_20 %-% E2 

1 3217.793 3217.796 3218.725 301 576.4 - 332644.6 3s3prpo)4p -3s2(1S)61 20_2fD %-% E2 
3 3218.521 3218.521 3219.451 308 939.4 - 340 000.6 3s 3p (I po)4s - 3s 3p (I po)4p 2po _2p 1/2-% E2 
7 3224.42"7 3224.428 3225.359 308 996.3 - 340 000.6 3s 3p (I PO)4s - 3s 3p (I PO)4p 2po _2p %-% E2 
2w 3243.9~3 3243.984 3244.920 308 996.3 - 339 813.7 3s3p(1PO)4s -3s3p(lpo)4p 2po _2p %-112 E2 
9 3292.236 3292.209 3293.157 263097.1 - 293463.1 3s 3p (3po)4s - 3s 3p (3po)4p 4po _40 112-% E2 

9 3300.638 3300.622 3301.572 263 448.1 - 293 736.7 3s 3p rPj4s - 3s 3p epo)4p 4po _ 40 %-% E2 
8 3301.245 3301.221 3302.172 270 826.7 - 301 10{).8 3s 3p caPO)4s - 3s 3p caPO)4p 2po _20 I/~-% E2 

11 3308.747 { 3308.706 { 3309.658 264067.6 - 294282.2 3s 3p epo)4s - 3s 3p (3po)4p 4po _40 512-% E2 
3308.804 3309.757 263097.1 - 293310.8 3s 3p capo)4s - 3s 3p fpo)4p 4po _40 112-112 

11 3316.948 3316.951 3317.905 271 436.9 - 301 576.4 3s 3p fpo)4s - 3s 3p (3po)4p 2po _20 %-% E2 

9 3330.731 3330.709 3331.667 263 448.1 - 293 463.1 3s 3p rpo)4s - 3s 3p (3po)4p 4po _ 40 %-% E2 
10 3340.360 3340.370 3341.330 181 448.1 - 211 376.3 3s 2(1S)4s _3p3 2S _2po 1/2-1/2 E2 
11 3341.456 3341.453 3342.414 181 448.1 - 211 366.6 3s2(IS)4s _3p 3 2S_2po 1/2-% E2 

2 3343.49G 3343.498 3344.459 255 395.8 - 285 296.0 &2(IS)4d-&2(IS)6p 20 _2po % %. E2 

10 3343.957 3344.001 3344.963 255 400.3 - 285 296.0 3s2(1S)4d -3s2(1S)5p 20_2po %-% E2 

3 3355.134 3355.101 3356.065 263097.1 - 292893.9 3s 3p capo)4s - 3s 3p capo)4p 4po _2p 1/2-% E2 
12 3363.113 3363.047 3364.013 255395.8 - 285 122.2 3s2(IS)4d -3s2(1S)5p 20_2po %-1/2 E2 
1 3369.07~ 3369.111 3370.078 271 436.9 - 301 109.8 3s 3p (3po)4s - 3s 3p fpo)4p 2po_20 %-% E2 

IObl 3369.489 3369.542 3370.510 264067.6 - 293736.7 3s 3p fpo)4s - 3s 3p capo)4p 4po_40 %-% E2 
7w 3392.0r~ 3392.066 3393.040 263 097.1 - 292 569.2 3s 3p (3po)4s - 3s 3p fpo)4p 4po _2p 112-1/2 E2 

8w 3395.092 3395.096 3396.070 263 448.1 - 292 893.9 3s 3p epo)4s - 3s 3p (3Pj4p 4po _2p %-% E2 
5w 3411.900 3411.897 3412.876 303337.8 - 332638.6 3s2(1S)5d -3s2(1S)61 20_2fD %-% E2 
5w 3427.844 3427.843 3428.826 303 480.1 - 332 644.6 3s 2( IS)5d - 3s2(IS)61 20_2fD %-% E2 
lw 3428.544 3428.549 3429.532 303 480.1 - 332 638.6 3s2( IS)5d - 3s2(IS)61 20_2fO %-% E2 
1 3468.071 3468.061 3469.054 264067.6 - 292893.9 3s 3p rpO)4s - 3s 3p rpo)4p 4po _2p 5/2-% E2 

4w 3497.909 3497.913 3498.914 264 882.8 - 293 463.1 3s 3p epo)3d - 3s 3p epo)4p 2po_ 40 %-% E2 
2w 3516.671 3516.653 3517.659 264 882.8 - 293 310.8 3s 3p CpO)3d - 3s 3p Cpo)4p 2po_ 4O %-1/2 E2 
lw 3519.107 3519.129 3520.135 265055.1 - 293463.1 3s 3p (3po)3d - 3s 3p rpo)4p 2po _40 112-% E2 
2w 3538.099 3538.098 3539.109 265055.1 - 293310.8 3s 3p epO)3d - 3s 3p fpo)4p 2po _40 1/2_112 E2 
5w 3591.092 3591.084 3592.109 265 055.1 - 292 893.9 3s 3p CpO)3d - 3s 3p (3po)4p 2po _2p 112-% E2 

5w 3610.863 3610.852 3611.882 264 882.8 - 292 569.2 3s 3p epo)3d - 3s 3p fpo)4p 2po _2p %-11z E2 
6w 3633.484 3633.464 3634.500 265 055.1 - 292 569.2 3s 3p (lpo)3d - 3s 3p (lpo)4p 2po_2p 1/2-1/2 E2 

11 3789.937 3789.904 3790.980 285 122.2 - 311 500.6 3s2('S)5p -3s2('S)6s 2po _28 liz _1/2 E2 
9w 3815.037 3815.041 ;J810.1Z4 280 296.0 - 311 500.6 3sUCS)5p -3sIlCS)6s 21"'_25 '%-112 E2 

1 3846.790 3846.794 3847.885 316 182.9 342171.2 3p 2(3P)3d - 3s 3p rpo)4d 4F_2fO %-% E2 

9bl 3862.270 3862.295 3863.391 277 596.1 - 303 480.1 (I/I1-3s2('S)5d c2fD_ 20 %-% E2 
4w 3875.313 3875.276 3876.375 27708Z.8 - ;J03480.1 (IJII-3s2CS)5d c llF"_1l0 "'/2-% E2 

9 3896.769 3896.772 3897.876 277682.8 - 303337.8 (I/II-3s2(1S)5d c2fD_ 20 %-% E2 
1 3969.201 3969.195 3970.318 318639.3 - 343826.2 3s 2('S)6p - 3s3p(lpo)4p 2po _2S %-112 E2 

9 4168.896 4168.914 4170.090 277 596.1 - 301 576.4 (I/II-3s3p(3PO)4p c2fO- 20 %-% E2 

7 4260.458 4260.485 4261.684 285 296.0 - 308 760.9 3s2(1S)5p -3s3pfpo)4p 2po _2S %-1/2 E2 
1 4267.376 4267.378 4268.579 277682.8 - 301 109.8 (I/II-3s3p(3PO)4p c2fD- 20 %-% E2 
3 4416.409 4416.423 4417.664 270 826.7 - 293 463.1 3s 3p fpo)4s - 3s 3p epo)4p 2po _40 1/2-% E2 
8 4446.329 4446.339 4447.587 270826.7 - 293310.8 3s 3p fpo)4s - 3s 3p rpo)4p 2po _40 1/2 -liz E2 
1 4449.644 4449.624 4450.873 278642.3 - 301 109.8 3s 3p e PO)3d - 3s 3p fpo)4p 2po_20 %-% E2 

16 4485.609 4485.662 4486.921 255 395.8 - 277 682.8 3s2(1S)4d -(1/11 20_c2fO %-% E2 

12 4486.652 4486.568? 4487.911 255 400.3 - 277 682.8? 3s2('S)4d -(1/11 20-c2fD %-% E2 

14 4504.095 4504.093 4505.357 255 400.3 - 277 596.1 3s2('S)4d -(1/11 20_c2fO %_712 E2 

5 4530.330 4530.342 4531.613 270 826.7 - 292 893.9 3s 3p (3pO)4s - 3s 3p (3po)4p 2po_2p 112-% E2 

4 4570.348 4570.378 4571.658 271 436.9 - 293 310.8 3s3p(lPO)4s -3s3p(lpo)4p 2po _ 40 %-1/2 E2 
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S IV - Continued 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

10 4598.011 4597.999 4599.287 270 826.7 - 292 569.2 3s 3p (3po)4s - 3s 3p capo)4p Zpo _2p liz-liz E2 
1 4602.930 4602.932 4604.221 315922.5 - 337641.7 3p ZCP)3d - 3s 3p capo)4d 4F_"YO %-% E2 

10 4659.168 4659.179 4660.484 271 436.9 - 292 893.9 3s 3p (3Pj4s - 3s 3p (3po)4p 2po _zp %-% E2 
lw 4680.048 4680.053 4681.363 318 639.3 - 340 000.6 3s 2eS)6p -3s3pepo)4p 2po _2p %-%. E2 
2 4694.156 4694.161 4695.475 315 733.7 - 337030.8 3p 2caP)3d - 3s 3p (3po)4d 4F_2Do %-% E2 

7 4730.704 4730.769 4732.093 271 436.9 - 292 569.2 3s 3p (3pO)4s - 3s 3p (3po)4p 2po_ 2p %-112 E2 
9 5488.251 5488.275 5489.800 285 122.2 - 303 337.8 3s2(1S)5p -3s2(lS)5d 2po _ZD 1/2-% E2 

11 5497.750 5497.782 5499.310 285 296.0 - 303 480.1 3s2eS)5p -3s2eS)5d 2po _2D %-% E2 
3 5541.157 5541.145 5542.684 285296.0 - 303337.8 3s2eS)5p -3s2[1S)5d 2po _20 %.-% E2 
1 5676.248 5676.243 5677.818 338 053.0 - 355 665.4 3s 3p rpO)4d - 3s 3p caPO)4j 41"" _4D %.-7/2 E2 

1 6117.988 6117.995 6119.689 332 638.6 - 348 979.3 3s 2eS)6j - 3s 3p (3poHf 21"" _4F %-% E2 
4 0140.640 tH40.050 0142.355 285296.0 - 301 576.4 3s2 eS)5p -3s3peP")4p 2p" _2D 312-% E2 
2 6253.119 6253.118 6254.848 285 122.2 - 301 109.8 3s ZctS)5p -3s3pepo)4p 2po _20 , 1/2-% E2 
1 6435.149 6435.133 6436.912 340 407.0 - 355 942.4 3s 3p capo)4d - 3s 3p epo)'V "po _ 40 %-% E2 
1 6551.953 6551.957 6553.767 340407.0 - 355665.4 3s 3p rpo)4d - 3s 3p caPO)1f "po _40 %-'/z E2 

lw 6552.125 6552.129 6553.939 340 684.4 - 355 942.4 3s 3p caPO)4d - 3s 3p (3po)1f 4po _ 4D %-% E2 
3 6803.890 6803.853 6805.730 338 053.0 - 352 746.5 3s 3p caPO)4d - 3s 3p epo)4j . 41"" _4G %-11/2 E2 
4w 7003.274 7003.273 7005.205 271 020.9 - 285 296.0 3sZeS)5s -3s2eS)5p 2S_2po 1/2-% E2 
1 "1089.50'( "1089.590 '1091.540 271 020.9 - 285 122.2 3s 2 eS)1:>S -3s2tl~)5P "'S_2PU 112-112 E2 

Wavenumber (em-I) Vacuum Wave-
Observed Calculated length (~m) 

M1 951.43 951.43 10.5105 0.00- 951.43 3s2(1S)3p -3s2(lS)3p 2po _2p" I/Z-% Ll 
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Sv 

Mg I isoelectronic sequence 

Ionization energy 585514.1 ± 3.0 cm- 1 (72.5945 ± 0.0004 eV) 

References 
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In accordance with MZM90, we have omitted lines 
from [J4] involving levels of the 3d2 and 3p4d levels. An, 
extension of the S v analysis is underway at the University 
of Lund, Sweden [Engstrom and Jupen, 1992]. Pending 
completion of this research, we here omit lines involving 
the 3s6g, 7h, and 8h levels, and give classifications involv
ing the 3p3d Ip level at 366862 cm- 1 as tentative. 

J4 Joelsson, I., Zetterberg, P.O., and Magnusson, C. E. [1981], Phys. 
Scr. 23, 1087 -1095. 

Sv 

Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Tenns J Ref. 
No. Int. Observed Calculated Lower Upper Values 

Og 187.018 187.024 0.0 - 534691 3s 2 -3s8p IS_lpo 0-1 J4 

Ig 192.553 192.555 0.0 - 519332 3s 2 -3s7p IS_lpo 0-1 J4 
3g 202.965 202.961 0.0 - 402706.0 33 2 -336p IS-Ipo 0-1 J4 

0 214.648 214.649 84 155.2 550031 3s3p-3s9d 3po_3D 2-3 J4 

0 216.790 216.784 83393.5 - 544683 3s3p-3s9s 3PO_ 3S 1-1 J4 

0 217.138 217.142 84 155.2 544 G83 3s3p-3s9s !lPO_!lS 2-1 J4 

lw 218.781 218.791 83393.5 540451 3s3p-3s8d 3po_ 1D 1-2 J4 

lw 219.146 219.146 84 155.2 - 540471 3s3p-3s8d 3po_3D 2-3 J4 

0 222.663 222.663 83393.5 - 532503 3s3p-3sSs 3PO_3S 1-1 J4 

0 223.041 223.041 84 155.2 - 532503 3s3p-3sSs 3PO_3S 2-1 J4 

6g 223.253 223.251 0.0 - 447925.9 3s 2 -3s5p IS_lpo 0-1 J4 

0 225.482 225.501 83024.0 - 526480.3 3s3p-3s7d 3po_3D 0-1 J4 

2 225.680 225.682 83393.u - u20494.1 3.s 3p - 3.s 7tl 'IF_'lD 1-2 J4 

3 226.067 226.067 84 155.2 - 526501.7 3s3p-3s7d 3po_ 3D 2-3 J4 

0 232.075 232.067 83024.0 - 513933.6 3s3p-3s7s 3po _3S 0-1 J4 

0 232.267 232.266 83393.5 - 513933.0 3s3p-3s7s ~P" -~S 1-1 J4 

1 232.676 232.678 84 155.2 - 513933.6 3s3p-3s7s 3PO_3S 2-1 J4 

5g 235.560 235.557 0.0 - 424526.0 3s 2 -3p4s IS_lpo 0-1 J4 

0 236.304 236.304 127 150.7 550334 3S3p-3s9d lpo_ID 1-2 J4 

0 237.376 237.376 83024.0 - 504296.5 3s3p-3s6d 3po_3D 0-1 J4 

Og 237.489 237.498 0.0 - 421 056.8 3s2 -3p4s IS_3po 0-1 J4 

2 237.578 237.579 83393.5 - 504305.7 3s3p-3s6d 3pe_3D 1-2 J4 
:3 ~:nWll ~;jl:S.UU·1 l:S4100.2 - 504310.5 3s3p-3sM °r-oD 2-3 J4 

0 241.955 241.955 127 150.7 - 540451 3s3p-3s8d lpo_ID 1-2 J4 

0 249.606 249.607 83024.0 - 483653.6 3s3p-3s6s 3PO_ 3S 0-1 J4 

2 249.837 249.838 83393.5 - 483653.6 3s3p-3sOs <It'''_ 3S 1-1 J4 

3 250.310 { 250.310 127 150.7 - 526655.3 3s3p-3s7d lpo_1D 1-2 J4 

250.314 84155.2 - 483653.6 3s3p-3s6s 3p<>_ 3S 2-1 

Og,E2 251.497 251.506 0.0 - 397605.2 3s 2 -3s4d IS-ID 0-2 J4 

0 258.109 258.101 127 150.7 514595.2 3s3p-3s7s lpo_IS 1-0 J4 

1 259.724 259.724 83024.0 - 468048.2 3s3p-3s5d 3p<>_ 3D 0-1 J4 

3 259.954 { 259.954 83.393.5 - 468076.9 3s3p-3s5d 3po_3D 1-2 J4 

259.973 83393.5 - 468048.2 3s3p-3s5d 3po_3D 1-1 

5 260.455 { 260.432 84 155.2 - 468 132.1 3s3p-3s5d 3po_3D 2-3 J4 

260.470 84 155.2 - 468076.9 3s3p-3s5d 3po_3D 2-2 

260.489 84 155.2 - 468048.2 3s3p-3s5d 3po_3D 2-1 

.I DhvC!: ~hDm AD' n~t~ Vnl .,., tJn ., 1 QQ-:t 



WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 331 

S v - Continued 

, , 
Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Tenus J Ref. 

No. Int. ObseIVed Calculated Lower Upper Values 

2 264.823 264.823 127 150.7 - 504 761.4 3s3p -3s6d Ipo_ID 1-2 J4 

0 265.356 265.344 83024.0 - 459893.7 3s3p-3p4p apo _3S 0-1 J4 

1 265.604 265.604 83393.5 - 459893.7 3s3p-3p4p 3po _3S 1-1 J4 

4 266.143 266.143 84 155.2 - 459893.7 3s3p-3p4p 3po _3S 2-1 J4 
~ , 266.633 266.633 83393.5 - 458440.9 3s3p-3p4p 3po_3p 1-2 J4 

4 266.'/45 200.145 83024.0 - 457913.:5 3s3p-3p4p Gpo _Gp 0-1 J4 

4 267.009 267.008 83393.5 - 457913.5 3s3p-3p4p 3po_3p 1-1 J4 

8 267.182 { 267.176 84 155.2 - 458440.9 3s3p-3p4p 31'" _3p 2-2 J4 
267.185 83393.5 - "457 665.5 3s3p-3p4p 31'" _3p 1-0 

5 267.558 267.553 84 155.2 - '457913.5 3s3p-3p4p 31'" _3p 2-1 J4 

12 270.959 { 270.959 83024.0 - 452083.8 3s3p-3p4p 3po _3D 0-1 J4 
270.964 83393.5 - 452446.8 3s3p-3p4p 31'" _3D 1-2 
210.914 84 155.2 - '453 194.7 3s3p-3p4p 3po _3D 2-3 

4 271.239 271.230 83393.5 - 452083.8 3s3p-3p4p 31'" _3D 1-1 J4 

4 271.527 271.524 84 155.2 - 452446.8 3s3p-3p4p 3P" _3D 2-2 J4 

0 271.792 271.792 84 155.2 - 452083.8 3s3p-3p4p 3P"_3D 2-1 J4 

2 279.150 279.146 127 150.7 - 485386.8 3s3p-3s6s lpo_1S 1-0 J4 

16g 286.094 286.095 0.0 - 349534.4 3s 2-3s4p IS_lpo 0-1 J4 

12g 286.403 286.401 0.0 - 349'161.1 3s 2 -3s4p IS_3po 0-1 J4 
5 ~~~.5;:H { ~tm.l)U'{ 8;:$ 024.0 - 428439.0 ;jsiip-3pos 3l"'_3~ U-l J4 

289.540 127 150.7 - 472526.1 3s3p-3p4p 1P"_ IS 1-0 

7 289.817 289.817 83393.5 - 428439.0 3s3p-3p5s 31'" _3S 1-1 J4 
8 290.461 290.458 84 155.2 - 428439.0 3s3p-3p5s 3po_3S 2-1 J4 

4 291.478 291.478 127 150.7 - 470229.4 3s3p -3s5d lpo_1D 1-2 J4 
0 293.298 293.297 193 739.1 - 534691 3p 2_3s8p ID_lpo 2-1 J4 
1 297.809 297.807 193739.1 - 529527 3p2-3s7f ID_lfO 2-3 J4 

2 300.231 300.235 127 150.7 - 460223.4 3s3p-3p4p lpo_lD 1-2 J4 
1 305.136 { 305.128 234941.5 - 562673 3s3d-3s llf 3D _31"" 1-2 J4 

305.133 234947.1 - 562673 3s3d-3s11f 3D _31"" 2-3 
305.141 234956.0 - 562673 3s3d-3s Ilf 3D_3fO 3-4 

0 307.130 307.132 193739.1 - 519332 3p2-3s7p ID_lPO 2-1 J4 

5 309.651 309.654 127 150.7 - 450091.5 3s3p-3p4p lpo _lp 1-1 J4 
2 309:{01 { 309.693 234941.5 - 557842 a,s:3d-:3slOJ 3D _31"" 1-2 J4 

309.698 234947.1 - 557842 3s3d-3s10f 3D_3fO 2-3 
309.707 234956.0 - 557842 3s3d-3s10f 3D_3F' 3-4 

4w 316.086 { 316.077 234941.5 - 551 320 3s3d-3s9f 3D_3fO 1-2 J4 
316.083 . 234947.1 ' - 551 320 3s3d-3s9f 3D_3F' 2-3 
316.092 234956.0 - 551 320 3s3d-3s9f 3D_3F' 3-4 

3 319.035 319.030 84 155.2 - 397605.2 3s3p -3s4d 3po_
'
D 2-2 J4 

8 319.487 319.487 83024.0 - 396025.5 3s3p-3s4d 3po_3D 0-1 J4 
12 319.850 319.851 83393.5 - 396039.5 3s3p-3s4d 3po _3D 1-2 J4 
16 320.610 320.610 84 155.2 - 396060.6 3s3p-3s4d 3po _3D 2-3 J4 
3 325.455 { 325.446 234941.5 - 542212 3s3d-3s8f 3D_3p> 1-2 J4 

:325.452 2:34947.1 - 542212 3s3d:"'3s8f 3D_ 3P> 2-3 
325.462 234956.0 - 542212 3s3d-3s8f 3D_3p> 3-4 

5 329.318 329.325 127 150.7 - 430801.7 3s3p-3s5s lpo_lS 1-0 J4 
lw 332.211 { 332.200 234941.5 - 535965 3s3d-3s8p 3D_3pe> 1-2 J4 

332.206 234947.1 - 535965 3s3d-3s8p 3D_3po 2-2 
332.216 234956.0 - 535965 3s3d-3s8p 3D_3po 3-2 

0 334.490 334.485 193739.1 - 492706.0 3p2-3s6p lD_lpo 2-1 . J4 

6w 340.171 { 340.161 234941.5 - 528920 3s3d-3s7f 3D_3? 1-2 J4 
340.167 234947.1 - 528920 3s3d-3s7f 3D_3F' 2-3 
340.178 234956.0 - 528920 3s3d-3s7 3D_3F' 3-4 'f 
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8 v - Continued 

Mult. ReI. Vac. Wavelength (A) Levels (cm- 1
) Configurations Tenus J Ref. 

No. Int. ObseIVed Calculated Lower Upper Values 

2w 350.101 { 350.090 234941.5 - 520582 3s3d-3s7p 3D _3pe 1-2 J4 
350.097 234947.1 - 520582 3s3d-3s7p 3D_3po 2-2 
350.108 234956.0 - 520582 3s3d-3s7p aD_ape 3-2 

6bl 354.532 354.530 193739.1 475802.5 3p2-3s5J ID_lfO 2-3 J4 

0 356.038 356.031 270700.4 - 551575 3s3d-3s9J ID_1fO 2-3 J4 

8 365.676 { 365.662 234941.5 - 508418 3s3d-3s6J 3D_3fO 1-2 J4 
365.670 234947.1 - 508418 3s3d-3s6/ 3D_ 3fO 2-3 
365.682 234956.0 - 508418 3s3d-3s6J 3D_3fO 3-4 

1 367.763 367.763 270700.4 - 542615 3s3d-3s8J ID-'fO 2-3 J4 
2g,E2 369.411 369.412 0.0 - 270700.4 3s2-3s3d '8- ID 0-2 J4 

7 369.742 369.748 127 150.7 - 397605.2 3s3p-3s4d lpo_ID 1-2 J4 

2 386.362 386.359 270700.4 - 529527 3s3d-3s7f 'D-lfO 2-3 J4 
1 391.959 391.959 234956.0 - 490084.8 3s3d-3s6p 3D_3po 3-2 J4 

0 392.035 392.041 234947.1 - 490022.6 3s3d-3s6p 3D_3pe 2-1 J4 
1 393.409 393.411 193739.1 - 447925.9 3p2 - 3s5p ID_lpe 2-1 J4 
3 417.623 417.621 270700.4 - 510 152 3s3d-3s6J ID_lfO 2-3 J4 

12 418.451 { 418.437 234941.5 - 473926.0 3s3d-3s5J 3D _3fO 1-2 J4 
418.446 234947.1 - 473.926.5 3s3d-3s5J 3D_3fO 2-3 
418.456 234956.0 473929.5 3s3d-3s5J 3D_3fO 3-4 

0 420.665 420.667 270700.4 - 508418 3s3d-3s6J ID_3fO 2- J4 

9 433.307 433.300 193 739.1 424526.0 3p2 -3p4s ID_lpe 2-1 J4 
13 437.504 437.501 R3024.0 - :Hl fi9fi.\ 3.«: 3p - 3.«: 4.«: 3po_3S 0-1 .14 

14 438.210 { 438.204 193739.1 - 421 943.4 3p2 -3p4s ID_ 3po 2-2 J4 
438.209 83393.5 311 595.1 3s3p-3s4s 3po _38 1-1 

15 439.675 439.677 84 155.2 - 311 595.1 3s3p-.3s4s 3po_38 2-1 J4 

5 439.904 439.913 193739.1 - 4::.11 U50.~ 3p l&-3p4S ID_3p" ::.I-I J4 

6 445.940 445.939 193739.1 - 417984.9 3p 2_3s4J ID_1fO 2-3 J4 

8 451.325 451.319 200370.6 - 421 943.4 3p2-3p4s 3p_3pe 1-2 J4 

7 452.306 452.305 199967.2 - 421 056.8 3p2-3p4s 3p_3po 0-1 J4 

8 452.904 452.904 201 146.0 - 421943.4 3p2-3p4s 3p_3pe 2-2 J4 

6bl 453.134 453.132 200370.6 - 421 056.8 3p2-3p4s 3p_3po 1-1 J4 

6 453.778 453.779 200370.6 - 420742.2 3p2-3p4s 3p_3po 1-0 J4 

6 454.735 454.730 201 146.0 - 421 056.8 3p~ -3p4s <lp_ape 2-1 J4 

1 470.415 470.420 235350.0 - 447925.9 3p2-3s5p 18_ lpe 0-1 J4 

5 474.966 474.964 234956.0 - 445498.1 3s3d-3s5p 3D_3pe 3-2 J4 

4 475.277 475.277 234947.1 - 445350.5 3s3d-3s5p aD_apo 2-1 J4 

3 475.373 475.371 234941.5 445303.7 3s3d-3s5p 3D_3po 1-0 J4 

5 487.562 487.562 270700.4 - 475802.5 3s3d-3s5J ID_I}<"O 2-3 J4 

2g,E2 516.154 516.158 0.0 - 193739.1 3s2 _3p2 IS-ID 0-2 J4 

12 518.255 518.249 127 150.7 - 320 108.0 3s3p-3s4s lpo_18 1-0 J4 

6 528.603 528.608 235350.0 424526.0 3p2-3p4s 18_1pe 0-1 J4 

4 533.880 533.883 83393.5 - 270700.4 3s3p-3s3d 3po_JD 1-2 J4 

2 536.072 536.063 84 155.2 - 270700.4 3s3p-3s3d 3pe_ 1D 2-2 J4 

0 538.467 538.483 235350.0 - 421 056.8 3p2-3p4s IS_3po 0-1 J4 

2w 546.369 { 546.362 234956.0 417984.9 3s3d-3s4J 3D_ I fO 3-3 J4 

546.374 349478.3 - 532503 3s4p-3s8s 3pe_3S 2-1 

0 563.857 563.831 349 122.2 - 526480.3 3s4p-3s7d 3pe_3D 0-1 J4 

0 563.911 563.911 349 161.1 526494.1 3s4p-3s7d 3po_3D 1-2 J4 

4 564.253 564.253 270700.4 - 447925.9 3s3d-3s5p ID_lpo 2-1 J4 

1 564.897 564.897 349478.3 - 526501.7 3s4p-3s7d 3po_3D 2-3 J4 

13 568.298 { 566.285 234941.5 - 410909.6 3s3d-3s4J 3D_3fO 1-2 J4 

56&.295 234947.1 - 410 912.1 3s3d-3s4f 3D_afO 2-3 

568.304 234956.0 - 410 918.1 3s3d-3s4J 3D_3fO 3-4 

15 577.621 577.624? 193739.1 - 366862.0? 3p2-3p3d ID-lfO 2-3 J4 
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S v - Continued 

i 

Mult. ReI. Vae. Wavelength (.A) Levels (em-I) Configurations Tenns J Ref. 

No. Int. ObseIVed Calculated Lower Upper Values 

Ow 605.834 605.837 349534.4 - 514595.2 3s4p-3s7s lpo_IS 1-0 J4 

2w 629.040 629.040 345338.2 - 504310.5 3p3d-3s6d 3po_3D 2-3 J4 

0 630.549 630.545 345712.8 - 504305.7 3p3d-3s6d 3po_3D 1-2 J4 

IObl 641.86 641.868 193739.1 - 349534.4 3p2-3s4p ID_lpo 2-1 J4 

6 643.410 643.410 193739.1 - 349 161.1 3p2_3s4p ID_ 3po 2-1 J4 

2 648.205 648.210 193739.1 - 348010.2 3p2-3p3d ID_3Do 2-2 J4 

2 648.923 648.921 193739.1 - 347841.1 3p2-3p3d ID_ 3Do 2-1 J4 

0 649.471 
- 649.478 397605.2 - 551 575 3s4d-3s9f ID-IF" 2-3 J4 

4 650.085 650.087 270700.4 - 424526.0 3s3d-3p4s ID_lpo 2-1 J4 

15 658.252 658.252 83024.0 - 234941.5 3s3p-.3s3d 3po_3D 0-1 J4 

16 659.833 659.833 83393.5 - 234947.1 3s3p-3s3d 3po_3D 1-2 J4 
18 663.131 663.126 84 155.2 - 234956.0 3s3p-3s3d 3po_3D 2-3 J4 

lbl 665.07 665.086 270700.4 - 421 056.8 3s3d-3p4s ID_3po 2 -I J4 

8 676.254 676.252 199967.2 - 347841.1 3p2-3p3d 3p_3Do 0-1 J4 

10 677.329 677.325 200370.6 - 348010.2 3p2-3p3d 3p_3Do 1-2 J4 

11 678.096 678.102 200370.6 - 347841.1 3p2-3p3d 3p_3Do 1-1 J4 

10 678.960 678.958 270700.4 - 417984.9 3s3d-3s4f ID-IF" 2-3 J4 

10 680.330 680.339 201 146.0 - 348 131.5 3p2-3p3d 3p_3Do 2-3 J4 
12bl 680.937 680.901 201 146.0 - 348010.2 3p2-3p3d 3p_3Do 2-2 J1 

5 681.678 681.686 201 146.0 - 347841.1 3p2-3p3d 3p_3Do 2-1 J4 

3 686.130 686.127 199967.2 - 345712.8 3p2-3p3d 3p_3po 0-1 J4 
7 686.899 686.896 200370.6 - 345953.0 3p2-3p3d 3p_3po 1-0 J4 
7 688.029 688.031 200370.6 - 345712.8 3p2-3p3d 3p_3po 1-1 J4 

9 689.810 689.809 200370.6 - 345338.2 3p2-3p3d 3p_3po 1-2 J4 
7 691.722 691.722 201 146.0 - 345712.8 3p2-3p3d 3p_3po 2-1 J4 

9 693.515 693.519 201 146.0 - 345338.2 3p2-3p3d 3p_3po 2-2 J4 
18 696.627 696.623 127 150.7 - 270700.4 3s3p -3s3d lpo_ID 1-2 J4 
3 705.340 705.342 328454.3 - 470229.4 3p3d-3s5d IDo_ID 2-2 J4 
1 714.772 714.774 396060.6 - 535965 3s4d-3s8p 3D_3po 3-2 J4 
3 736.092 736.093 349534.4 - 485386.8 3s4p-3s6s lpe_IS 1-0 J4 

12 742.303 742.307 193739.1 - 328454.3 3p2-3p3d ID-IDo 2-2 J4 
3 743.325 743.321 349 122.2 - 483653.6 3s4p-3s6s 3pe_3S 0-1 J4 
4 743.536 743.536 349 161.1 - 483653.6 3s4p-3s6s 3pe_3S 1-1 J4 
5 745.293 745.294 349478.3 - 483653.6 3s4p-3s6s 3pe_3S 2-1 J4 
Ow 746.815 746.809 311 595.1 - 445498.1 3s4s-3s5p 3S_3PO 1-2 J4 

1 758.014 758.025 397605.2 - 529527 3s4d-3s7f ID-IF" 2-3 J4 
2 758.899 758.903 328454.3 - 460223.4 3p3d-3p4p IDo-ID 2-2 J4 
0 770.371 770.367 193739.1 - 323547.3 3p2-3p3d ID _3F" 2-3 J4 
3 771.325 771.323 323547.3 - 453 104.7 3p3d-3p4p :lI,"'_:lD 3-3 J4 
4 772.835 772.836 193739.1 - 323 132.6 3p2 -3p3d ID _3F" 2-2 J4 

2 773.304 773.310 323 132.6 - 452446.8 3p3d-3p4p 3F" ...,3D 2-2 J4 
8bl 774.47 774.506 324080.1 - 453 194.7 3p3d-3p4p :IF''_:lD 4-3 J4 
8bl 775.47 775.487 323 132.6 - 452083.8 3p3d-3p4p 3F" _3D 2-1 J4 
6 775.797 775.798 323547.3 - 452446.8 3p3d-3p4p 3F" _3D 3-2 J4 

17g 786.470 786.468 0.0 - 127 150.7 3s2-3s3p IS_lpe 0-1 J4 

1 802.935 802.939 396039.5 - 520582 3s4d-3s7p 3D_3pe 2-2 J4 
·2 803.078 803.075 396060.6 - 520582 3s4d-3s7p 3D_3pe 3-2 J4 
Ow 810.599 810.603 349 161.1 - 472 526.1 3s4p-3p4p 3pe_IS 1-0 J4 
1 813.063 813.063 349534.4 - 472 526.1 3s4p-3p4p lpo_IS 1-0 J4 
3 822.119 822.117 328454.3 - 450091.5 3p3d-3p4p IDo_lp 2-1 J4 

1 828.541 828.535 349534.4 - 470229.4 3s4p-3s5d lpe_ID 1-2 J4 
1 842.778 842.788 349478.3 - 468 132.1 3s4p-3s5d 3pe_3D 2-3 J4 
1 843.580 843.579 349534.4 - 468076.9 3s4p-3s5d Ipe_3D 1-2 J4 

15 849.238 849.239 83393.5 - 201 146.0 3s3p-3p2 3pe_3p 1-2 J4 
14 852.176 852.176 83024.0 - 200370.6 3s3 _3p2 p 3pe_3p 0-1 J4 
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S v - Continued 

Mult. ReI. Vae. Wavelength (A) Levels (em-I) Configurations Tenns J Ref. 
No. Int. Observed Calculated Lower Upper Values 

17 854.773 854.768 84 155.2 - 201 146.0 3s3p _3p2 3po _3p 2-2 J4 
16 854.865 854.868 83393.5 - 200370.6 3s3p-3p 2 3pe> _3p 1 -1 J4 

15 857.829 857.826 83393.5 - 199967.2 3s3p-3p2 3pe> _3p 1-0 J4 
15 860.471 860.471 84 155.2 - 200370.6 3s3p-3p2 3pa _3p 2-1 J4 
6 872.689 872.697 234947.1 - 349534.4 3s3d-3s4p 3D_lpo 2-1 J4 

2 872.947 872.939 345338.2 - 459893.7 3p3d-3p4p 3pa _3S 2-1 J4 
9 873.191 873.192 234956.0 - 349478.3 3s3d-3s4p 3D _3po 3-2 J4 
8 875.552 875.549 234947.1 - 349 161.1 3s3d-3s4p 3D_3po 2-1 J4 
7w 875.802 { 875.776 235350.0 ,',I'. 349534.4 3p2_3s4p IS _lpo 0-1 J4 

875.803 345712.8 ';'"' 459893.7 3p3d-3p4p 3pa_3S 1-1 
875.805 234941.5 - 349 122.2 3s3d-3s4p 3D _3po 1-0 

0 877.656 877.650 345953.0 - 459893.7 3p3d-3p4p ;lpa _as 0-1 J4 
2 878.641 878.649 235350.0 - 349 161.1 3p2_3s4p IS_3po 0-1 J4 

10 883.589 883.583 234956.0 - 348 131.5 3s3d-3p3d 3D_ 3Do 3-3 J4 
4 884.151 884.152 345338.2 - 458440.9 3p3d-3p4p 3po _3p 2-2 J4 
9 884.466 884.462 234947.1 - 348010.2 3s3d-3p3d 3D_3Do 2-2 J4 

7 885.745 885.743 234941.5 - 347841.1 3s3d-3p3d 3D_3Do 1-1 J4 
0 887.092 887.090 345712.8 - 458440.9 3p3d-3p4p 3pa _3p 1-2 J4 
1 888.288 888.294 345338.2 - 457913.5 3p3d-3p4p 3po_3p 2-1 J4 
3 888.518 888.519 397605.2 - 510 152 3s4d-3s6f ID_IF" 2-3 J4 
3w 890.017 890.017 396060.6 - 508418 3s4d-3s6f 3D_3F" 3-4 J4 

Ow 893.203 { 893.172 345953.0 - 457913.5 3p3d-3p4p 3pa _3p 0-1 J4 
893.234 345712.8 - 457665.5 3p3d-3p4p 3pa _3p 1-0 

5 900.806 900.808 234941.5 - 345953.0 3s3d-3p3d 3n _ 3pa 1-0 J4 
8w 902.806 902.807 234947.1 - 345712.8 3s3d-3p3d 3D_3po 2-1 J4 
lw 903.042 903.076 349 161.1 - 459893.7 3s4p-3p4p 3pa_3S 1-1 J4 

3 903.433 903.432 349534.4 - 460223.4 3s4p-3p4p lpa_ID 1-2 J4 

2 904.162 904.161 34784J.J - 458440.9 3p3d-3p4p 3Do_3p 1-2 J4 
1 905.536 905.545 348010.2 - 458440.9 3p3d-3p4p 3Do_3p 2-2 J4 
1 905.663 905.671 349478.3 - 459893.7 3s4p-3p4p 3pa _3S 2-1 J4 

10 905.944 905.943 234956.0 - 345338.2 3s3d-3p3d 3D _3pa 3-2 J4 

9w 906.236 { 906.221 311 595.1 - 421 943.4 3s4s-3p4s 3S_3pa 1-2 J4 

906.244 83393.5 - 193739.1 3s3p _3p2 3po_ 1D 1-2 
2bl 906.53 906.541 348 131.5 - 458440.9 3p3d-3p4p 3Do_3p 3-2 J4 

1 908.471 908.493 347841.1 - 457913.5 3p3d-3p4p 3Do_3p 1-1 J4 

1 909.874 909.891 348010.2 - 457913.5 3p3d-3p4p 3Do_3p 2-1 J4 

m 910.544 347841.1 - 457665.5 3p3d-3p4p 3Do_3p 1-0 J4 

9 912.543 912.543 84 155.2 - 193 739.1 3s3p-3p2 3po_1D 2-2 J4 

4 913.531 913.562 311 595.1 - 421 056.8 3s4s-3p4s 3S_3PO 1-1 J4 

1 915.081 915.082 349 161.1 - 458440.9 3s4p-3p4p 3po_3p 1-2 J4 

3 916.188 916.195 311 595.1 - 420742.2 3s4s-3p4s 3S_3po 1-0 J4 

2 917.747 917.746 349478.3 - 458440.9 3s4p-3p4p 3p"_3p 2-2 J4 

m 919.191 349 122.2 - 457913.5 3s4p-3p4p 3po_3p 0-1 J4 

0 921.618 921.622 349 161.1 - 457665.5 3s4p-3p4p 3po_3p 1-0 J4 

3 922.212 922.210 349478.3 - 457913.5 3s4p-3p4p 3pa _:lp 2-1 J4 

13 924.221 924.220 127 150.7 - 235350.0 3s3p-3p 2 lpo _'S 1-0 J4 

0 927.677 927.675 127 150.7 - 234947.1 3s3p-3s3d lpe'_3D 1-2 J4 

0 951.785 951.808 348 131.5 - 453 194_7 3p3d-3p4p 3no_3D !l-3 J4 

3 957.690 957.689 320 108.0 - 424526.0 3s4s-3p4s IS_lpa 0-1 J4 

4 964.169 964.168 349478.3 - 453 194.7 3s4p-3p4p 3po_ aD 2-3 J4 

4 968.194 968.188 349 161.1 - 452446.8 3s4p-3p4p 3pe' _3D 1-2 J4 
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8 v - Continued 
, , , 

Mult. ReI. Vac. Wavelength CA) Levels C crn - 1) Configurations Tenns J Ref. 

No. Int. Observed Calculated Lower Upper Values 

3w 971.190 { 971.171 349478.3 - 452446.8 3s4p-3p4p 3po_3D 2-2 J4 

971.236 349122.2 - 452083.8 3s4p-3p4p 3po_3D 0-1 

1 971.616 971.603 349 161.1 - 452083.8 3s4p-3p4p 3po_3 D 1-1 J4 

1 990.781 990.782 349 161.1 - 450091.5 3s4p-3p4p 3po_Jp 1-1 J4 

2 994.458 994.460 349534.4 - 450091.5 3s4p-3p4p lpo_JP 1-1 J4 

7 1039.917 1039.916? 270700.4 - 366862.0? 3s3d-3p3d 10_1F" 2-3 J4 

0 1051.524 1051.516 397605.2 - 492706.0 3s4d-3s6p 10_lpo 2-1 J4 

1 1063,f,55 1063.556 396060.6 - 490084.8 3s4d-3s6p 3D _3po 3-2 J4 

0 1064.022 1064.021 396039.5 - 490022.6 3s4d-3s6p 30_3po 2-1 J4 

2 1071.113 1071.106? 366862.0 - 460 223.4? 3p3d-3p4p IF"_lO 3-2 J4 

10 1122.042 1122.031 234956.0 - 324080.1 3s3d-3p3d 30_3F" 3-4 J4 

10 1128.667 1128.666 234947.1 - 323547.3 3.s3d-3p3d !lD-3F" 2-3 J4 

6 1128.776 1128.779 234956.0 - 323547.3 3s3d-3p3d 3D_3rc' ,3-3 J4 

9 1133.902 1133.901 234941.5 - 323 132.6 3s3d-3p3d 30_3F" 1-2 J4 

g,M2 1188.281 0.0 - 84 155.2 3s2-3s3p 18_3po 0-2 

8g 1199.134 1199.134 0.0 - 83393.5 3s2-3s3p 18 _3po 0-1 J4 

6 1230.507 1230.507 349534.4 - 430801.7 3s4p-3s5s lpo -18 1-0 J4 

3 1260.763 1260.767 349122.2 - 428439.0 3s4p-3p5s 3po_38 0-1 J4 
4 1261.381 1261.386 349 161.1 - 428439.0 3.s4p - 3p5.s !I .... _35 1-1 J4 

7 1266.453 1266.453 349478.3 - 428439.0 3s4p-3p5s 3pc'_3S 2-1 J4 

9 1268.493 1268.488 270700.4 - 349534.4 3s3d-3s4p ID_Ipc' 2-1 J4 

7 1274.520 1274.523 270700.4 - 349 161.1 3s3d-3s4p ID_ 3po 2-1 J4 

5 1278.814 1278.817 397605.2 - 475802.5 3s4d-3s51 ID-IF" 2-3 J4 

2 1283.689 1283.689 396025.5 - 473926.0 3s4d-3s5f 3D_3F" 1-2 J4 

4 1283.911 1283.911 396039.5 - 473926.5 3s4d-3s5f 3D _:IF" 2-3 J4 

6 1284.210 1284.210 396060.6 - 473929.5 3s4d-3s5f 3D _3F" 3-4 J4 

5 1351.435 1351.437 127 150.7 - 201 146.0 3s3p-3p2 lpo _:lp 1-2 J4 

6 1365.749 1365.749 127 150.7 - 200370.6 3s3p-3p2 lpo _3p 1-1 J4 

lw 1371.614 1371.612 323 132.6 - 396039.5 3p3d-3s4d 3F" _3D 2-2 J4 
lw 1371.883 1371.876 323132.6 - 396025.5 3p3d-3s4d 3F" _30 2-1 J4 

lw 1379.069 1379.057 323547.3 - 396060.6 3p3d-3s4d 3F" _30 3-3 J4 
2-w 1379.432 1379.459 323547.3 - 396039.5 3p3d-3s4d oF" -3D 3-2 J4 

2w 1389.254 1389.265 324080.1 - 396060.6 3p3d-3s4d 3F"_30 4-3 J4 
18 1501.760 1501.763 127 150.7 - 193 739.1 3s3p-3p2 lpo_IO 1-2 J4 
7w 1572.231 { 1572.238 410918.1 - 474521.7 3s41-3s5g 3F" _3G 4-5 J4 

1572.241 410912.1 - 474515.6 3s4f-3s5g 3F" _3G 3-4 

5 1572.377 1572.384 410 909.6 - 474507.3 3s4f-3s5g ,'IF"_3G 2-3 J4 
0 1695.120 1695.122 445303.7 - 504296.5 3s5p-3s6d 3PO_ 3O 0-1 J4 
0 1696.202 1696.203 445350.5 - 504305.7 3s5p-3s6d 3po _30 1-2 J4 
0 1700.321 1700.322 445498.1 - 504310.5 3s5p-3s6d 3po _30 2-3 J4 

6 1731.483 1731.485 270700.4 - 328454.3 3s3d-3p3d 10_ 10° 2-2 J4 

4 1770.162 1710.165 411984.9 - 474476.8 3s'if-3s5g 11'-_16 ;3-4 J4 

3 1914.080 1914.077 417984.9 - 470229.4 3s4f-3s5d IF"_IO 3-2 J4 
1 1987.250 1987.254 397605.2 - 447925.9 3s4d-3s5p 10_1}'" 2-1 J4 
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s v - Continued 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. ObseIVed Calculated length (A) Lower Upper Values 

1 2027.328 2027.292 2027.945 396,039.5 - 445350.5 3s4d-3s5p 3D _3po 2-1 J4 
1 2028.648 2028.642 2029.295 396025.5 - 445303.7 3s4d-3s5p 3D_3po 1-0 J4 

12 2079.575 2079.602 2080.265 349534.4 - 397605.2 3s4p-3s4d lpo _10 1-2 J4 
2 2082.668 2082.666 2083.329 424526.0 - 472526.1 3p4s-3p4p lpo _IS 1-0 J4 
0 2113.204 2113.228 2113.897 420742.2 - 468048.2 3p4s-3s5d 3po_·'lD 0-1 J4 

\. , 
m 2126.078 2126.750 421 056.8 - 468076.9 3p4s-3s5d 3po _3D 1-2 J4 

11 2131.374 2131.373 2132.046 349 122.2 - 396025.5 3s4p-3s4d :lpo _3D 0-1 J4 
13 2132.499 2132.506 2133.179 349 161.1 - 396039.5 3s4p-3s4d 3po _3D 1-2 J4 
10 2133.140 2133.143 2133.816 349 161.1 - 396025.5 3s4p-3s4d 3po_3D 1-1 J4 
17bl 2146.052 2146.062 2146.738 3494,78.3 - 396 ~60.6 3s4p-3s4d 3po_3D 2-3 J4 

12 2147.032 2147.035 2147.711 349478.3 - 396039.5 3s4p-3s4d 3po _3D 2~2 J4 
9 2147.682 2147.681 2148.357 349478.3 - 396025.5 3s4p-3s4d 3po _3D 2-1 J4 
0 2150.275 2150.273 2150.949 349 534.~ - 396025.5 3s4p-3s4d lpo _3D 1-1 J4 
1 2164.353 2164.352 2165.032 421 943.4 - 468 132.1 3p4s-3s5d 3po_3D 2-3 J4 
4 2364.637 2364.652 2365.375 410918.1 - 453 194.7 3s4J-3p4p 3F"_3D 4-3 J4 

3 2366.769 2366.785 2367.508 417984.9 - 460223.4 3s4J-3p4p IF"_lD 3-2 J4 
1 2504.112 2504.092 2504.847 470229.4 - 510 152 3s5d-3s6J ID-IF" 2-3 J4 
4w 2553.422 2553.414 2554.181 420742.2 - 459893.7 3p4s-3p4p 3po _3S 0-1 J4 
4w 2574.110 2574.100 2574.871 421 056.8 - 459893.7 3p4s-3p4p ·'ipo_as 1-1 J4 

13 2638.905 2638.906 2639.693 311 595.1 - 349478.3 3s4s-3s4p 3S_3PO 1-2 J4 

11 2661.184 2661.190 2661.982 311 595.1 - 349 161.1 3s4s-3s4p 3S_3po 1-1 J4 
10 2663.955 2663.949 2664.741 311 595.1 - 349122.2 3s4s-3s4p 3S_3po 1-0 J4 

1 2689.435 2689.449 2690.248 420742.2 - 457913.5 3p4s-3p4p 3po_3p 0-1 J4 
4 2739.100 2739.103 2739.914 421 943.4 - 458440.9 3p4s-3p4p 3po_3p 2-2 J4 
0 2779.286 2779.267 2780.087 421 943.4 - 457913.5 3p4s-3p4p 3P"_:Jp 2-1 J4 

7 2800.493 2800.499 2801.324 424526.0 - 460223.4 3p4s-3p4p 'po-ID 1-2 J4 
4 2886.905 2886.906 2887.753 474476.8 - 509105.8 3s5g-3s6h IG_Ho 4- J4 
3w 2889.451 2889.451 2890.299 474507.3 - 509 105.8 3s5g-3s6h 3G_3Ho 3-4 J4 
1w 2S90.116 2800.115 2800.902 474 515.6 500 105.8 3a5g -3s6h 3e-Ho 4- J4 

5w 2890.651 2890.655 2891.502 474 521.7 - 509 105.8 3s5g-3s6h 3G_Ho 5- J4 

lw 2983.618 2983:652 2984.522 509 105.8 - 542612 3s6h-3s8i HO-I J4 
6bl 3186.1 3184.807 3186.728 421 056.8 - 462446.8 3p4s-3p4p 3pe_3D 1-2 J4 
3 3189.733 3189.725 3190.648 420742.2 - 452083.8 3p4s-3p4p 3pa_3D 0-1 J4 
8 3198.939 3198.942 3199.867 421 943.4 - 453 194.7 3p4s-3p4p apo _3D 2-3 J4 
2w 3221.997 3222.069 3222.999 421 056.8 - 452083.8 3p4s-3p4p 3po_3D 1-1 J4 

7 3251.834 3251.814? 3252.752 366862.0 - 397605.2? 3p3d-3s4d IF''_lO 3-2 J4 
3 3277.379 3277.379 3278.323 421 943.4 - 452446.8 3p4s-3p4p 31'" _3D 2-2 J4 

11 3397.347 3397.334 3398.309 320108.0 - 349534.4 3s4s-3s4p 18 _lpo 0-1 J4 
1 3713.&&5 3713.543 3714.600 39760& . .2 - 4.24526.0 3.s4d-3p4s 'D_'l'" .2-1 J4 

Iw 3862.624 3862.475 3863.570 396060.6 - 421 943.4 3s4d-3p4s 3D_3pa 3-2 J4 

7w 3910.406 3910.414 3911.521 424526.0 - 450091.5 3p4s-3p4p lpo_lp 1-1 J4 
0 3995.975 3996.104 3997.234 390039.5 - 421 05G.8 3s4d-3p4s ~D -~P" 2-1 J4 

Ow 4044.689 4044.705 4045.848 396025.5 - 420742.2 3s4d-3p4s 3D_3pa 1-0 J4 
0 4395.440 4395.433 4396.667 445303.7 - 468048.2 3s5p-3s5d 31'" _30 0-1 J4 
1 4398.934 4398.933 4400.169 445350.5 - 468076.9 3s5p-3s5d 3po_3D 1-2 J4 

1 4416.885 4416.892 4418.132 445498.1 - 468 132.1 3s5p-3s5d 3pa_3D 2-3 J4 
3 4447.822 4447.823 4449.071 470229.4 - 492706.0 3s5d-3s6p ID_lpa 2-1 J4 
5bl 4482.5 4482.344 4483.601 447925.9 - 470229.4 3s5p-3s5d lpo_1D 1-2 J4 
1 4003.980 { 4553.972 {4555.248 468 132.1 - 490084.8 3s5a-3s6p °D_°f'° 3-2 J4 

4553.993 4555.269 468048.2 - 490000.8 3s5d-3s6p 3D_Spa 1-0 

0 4555.418 4555.424 4556.701 468076.9 - 490022.6 3s5d-3s6p 3D_3pa 2-1 J4 
6 4905.409 4\JUb.474 49UO.844 ::J!l7 oU5.~ - 417 ~84.9 ;;Js4a-::Js'V lU_ 11'- 2-3 J4 

4w 4906.861 4906.846 4908.216 509 105.8 - 529479.8 3s6h -3s7i HO-l J4 
0 5860.356 5860.350 5861.974 428439.0 - 445498.1 3p5s-3s5p 3S_3pa 1-2 J4 
0 5911.507 5911.498 5913.136 428439.0 - 445350.5 3 5s-3s5 p p as_3po 1-1 J4 
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s v - Continued 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. ObselVed Calculated length CA) Lower Upper Values 

0 6716.726 6716.725 6718.579 396025.5 - 410909.6 3s4d-3s4f 3D _3? 1-2 J4 
0 6721.922 6721.918 6723.774 396039.5 - 410912.1 3s4d-3s4f 3D _3F" 2-3 J4 
1 6728.756 6728.750 6730.607 396060.6 - 410 918.1 3s4d-3s4f 3D _3? 3-4 J4 
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SVI 

Na I isoelectronic sequence 

Ionization energy 710194.7 ± 3.0 cm- 1 (88.0530 ± 0.0004 eV) 

The blended features observed by Westerlind et at. 
[W2] in the 75 A region give an experimental position for 
the excited-core system of 2p 53s3p, 3p2, and 3s3d terms 
relative to the 2p 63s 2S1l2 ground level: the energy-level 
classifications and the estimated uncertainty of 0.05 A 
yield a value of - 2500 ± 900 em -1 for the "x" correction 
given with the excited-core levels in MZM90. Although 
we have here applied this new correction to the excited
core levels given in MZM90, a (new) unknown correction 
x is added to the new values because the uncertainty of 

low those authors in leaving the 2p S3sep"')3p 2U and 2p 
upper terms unevaluated. 

A number of S VI lines arising from high angular
momentum terms extending up to 10k have been ob
served in beam-foil studies (1285 - 5290 A) [D4]. These 
lines were measured to the nearest A unit only, and have 
been omitted here. Relatively accurate wavelengths for 
such transitions can now be predicted from core-polariza
tion formulae for S VI. 

± 900 cm -1 is stilJ much greater than the relative errors 
of these levels within the excited-core system [J6]. Three 
2p 53s 3d levels from [W2] that were not located in [J6] are 
given here to the nearest 100 cm -1, their uncertainty be
ing of the order of ± 900 em -1 relative to all the known 
levels. The four transitions given by [W2] as classifying 
the strong feature at 75.63 A are listed here, but we fol-

References 

D4 Dynefors, B. I., and Martinson, I. [1978], Phys. Scr. 17, 123-129. 
J5 Joelsson, I.. Zetterberg, P.O., and Magnusson. C. E. [1979]. Phys. 

Ser. 20, 145 -150. 
J6 Jupen, c., Engstrom, L, Hutton, R., Reistad, N., and WesterJind, 

M. [1990], Phys. SCT. 42, 44 - 50. 
W2 Westerlind, M., Engstrom, L., Jupen, C., and Bengtsson, P. [1991], 

Phys. Scr. 44, 582 - 586. 

S VI 

Mult. ReI. Vac. Wavelength (A) Levels (cm- I ) Configurations Tenus J Ref. 
No. Int. Observed Calculated Lower Upper Values 

20 74.18 { 74.18 247422.5 - I 595500 3d - 2v 53s (I PO)3d 2D_2DD %-% W2 
74.18 247455.0 - 1 595500 3d - 2p 53s (I PO)3d 2D_2Do rY2-% 

26 74.42 { 74.42 247455.0 - 1 591 200 3d - 2p 53s (I PO)3d 2D_2fO %-% W2 
74.42 247422.5 - 1 591 200 3d - 2p 53s (I PO)3d 2D_2fO %-% 

28 74.85 { 74.85 247422.5 - J 583500 3d - 2p 53sfPO)3d 2D_4Do %-%. W2 
74.85 247455.0 - 1 583500 3d - 2p 53s fPO)3d 2D_4DO %-7/2 

29 75.34 { 75.13 247422.5 - 1 578 524.4+x 3d - 2p53sfPO)3d 2D _4fO %-% W2 
75.25 247422.5 - 1 576285.8+x 3d - 2p 53s caPO)3d 2D _4fO %-% 
75.37 247455.0 - 1 574 292.3+x 3d - 2p 53s rpo)3d 2D_4p> %-% 

147 75.63 {105873.6 - 3p - 2p 53s (lpo)3p 2po _2p IIz-% W2 
107 137.7 - 3p - 2p 53s (I po)3p 2po_2p %-%. 
107 137.7 - 3p - 2p t,3s C P"')3p !lP"'-!lD %-% 

. 105873.6 - 3p - 2p 53s (l po)3p 2po_2D IIz-% 

63 76.12 { 76.07 105873.6 - 1 420 385.2 + x 3p - 2p 53s capo)3p 2po_4p 1/9._3/9. W2 
76.15 107 137.7 1 420 385.2 + x 3p -2p 53sfPO)3p 2po _4p %-% 
76.22 107 137.7 - 1 419 195.4+x 3p - 2p 53s rP")3p 2P"_4p %_512 

11 76.50 76.50 105873.6 - ] 413 120.3+x 3p-2p 53srp")3p 2P"_4D 112-% W2 
10 76.69 76.69 107 137.7 - 1 411 080.3+x 3p - 2p 53s fP")3p 2po _CD %-% W2 

20g 152.285 152.282 0.0 - [656675J 3s-9p 2S_2PO %- J5 
30g 155.857 155.865 0.0 - (64] 580] 3s-8p 2S_2PO liz. _1/2 J5 
30g 161.495 { 161.494 0.0 - 619218.4 3s-7p 2S_2PO 1/2-% J5 

161.514 0.0 - 619 142.9 3s-7p 2S_2po 1/2_112 
40g 171.331 171.328 0.0 583674.1 3s-6p 2S_2P" 1/2-% J5 

171.365 0.0 - 583551.3 3s-6p 2S_2PO 112_1/2 
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8 VI - Continued 

Mult. ReI. Vac. Wavelength (.A) Levels (em-I) Configurations Terms J Ref. 

No. Int. ObseIVed Calculated Lower Upper Values 

5 180.355 180.353 105873.6 - 660341 3p-9d 2po _20 1/2-% J5 

10 180.759 180.765 107 137.7 - 660341 3p-9d 2po _20 %- J5 

20 184.824 184.823 105873.6 - 646931 3p-8d 2po_ 20 %-% J5 

30 18~.256 185.256 107 137.7 - 646931 3p-Bd 2po _20 %- J5 

5 188.030 188.028 105873.6 - 637709 3p-Bs 2po _28 112-1/2 J5 

5 188.476 188.476 107 137.7 - 637709 3p-Bs 2po _28 %-1/2 J5 

60g 191.480 191.479 0.0 - 522249.5 3s-5p 28 _2po %-% J5 
40g 191.561 191.560 0.0 - 522029.1 3s-5p 28 _2po 1/2-% J5 

30 191.786 191.786 105873.6 - 627287 3p-7d 2po _20 1/2-% J5 

40 192.253 192.252 107 137.7 - 627287 3p-7d 2po _20 %- J5 

5 197.112 197.112 105873.6 - 613 198.8 3p-7s 2PO_2S 1/2-1/2 J5 

10 197.606 197.605 107 137.7 - 613 198.8 3p-7s 2po _28 %_1/2 J5 
40 203.673 203.675 105873.6 - 596853.0 3p-6d 2po_ 20 112-% J5 

50 204.196 {204.197 107 137.7 - 596861.3 3p-6d 2po _20 %-% J5 
204.200 107 137.7 - 596853.0 3p-6d 2po_ 20 %-% 

20 213.737 213.737 105 873.6 - 573 737.7 3p-6s 2po _28 1/2 _1/2 J5 

30 214.316 214.316 107 137.7 - 573 737.7 3p-6s 2po _28 %-112 J5 
80 227.187 227.183 105873.6 - 546047.6 3p-5d 2po _2D. 112-% J5 

120 227.834 {227.831 107 137.7 - 546058.6 3p-5d 2po _20 %._6/2 J5 
227.837 107 137.7 - 546047.6 3p-5d 2po _20 %-% 

5w 236.304 {236.293 247422.5 - 670626 3d-lOf 20_21'"' %-% J5 
236.311 247455.0 - 670626 3d-lOf 20_21'"' %-712 

lOw 241.613 {241.602 247422.5 - 661 327 3d-9f 20 _21"" %-% J5 
241.621 247455.0 - 661 327 3d-9f 20 _21"" 5/2 _7/2 

130g 248.986 248.987 0.0 - 401 627.1 3s-4p 28 _21'" %-%. J5 

120g 249.273 249.271 0.0 - 401 169.2 3s-4p 28 _21'" 1/2 - 1/2 J5 
20 249.440 {249.426 247422.5 - 648343.2 3d-8f 20 _21"" %-%. J5 

249.446 247455.0 - 648343.2 3d-8f 20 _21"" %-% 
60 251.112 251.112 105873.6 - 504 102.4 3p-5s 2po_ 28 1/2-% J5 
80 251.912 251.912 107 137.7 - 504 102.4 3p-5s 2po _28 %-112 J5 

30 261.816 {261.802 247422.5 - 629390.3 3d-7f 20 _21"" %-% J5 
261.824 247455.0 - 629390.3 3d-7f 20 _21"" %-% 

5 268.989 268.988 247455.0 - 619218.4 3d-7p 2D_ 2po %-% J5 
5 269.026 269.019 247422.5 - 619 142.9 3d-7p 20_2po %-1/2 J5 

60 283.489 {283.473 247422.5 - 600 189.4 3d-6f 2D _21"" %-% J5 
283.499 247455.0 - 600 189.4 3d-6f 20 _21"" %-712 

100 289.082 289.082 105873.6 - 451 796.8 3p-4d 2po_20 112-% J5 
140 290.130 {290.127 107 137.7 - 451 813.8 3p-4d 21'" _20 %-% J5 

290.142 107 137.7 - 451 796.8 3p-4d 21'" _20 %-% 
10 297.416 {297.396 247422.5 - 583674.1 3d-6p 20 _2po %-% J5 

297.425 247455.0 - 583674.1 3d~6p 20_2po %.-% 

10 297.499 297.505 247422.5 - 583551.3 3d-np 2n _2po %-% J5 
120 328.605 {328.583 247422.5 - 551 759.6 3d-5f 20 _21"" %-% J5 

328.618 247455.0 - 551 759.6 3d-5f 20 _21"" %-7/2 
40 363.892 {363.865 247422.5 - 522249.5 3d-5p 20 _2po %-% J5 

363.908 247455.0 - 522249.5 3d-5p 20 _21'" %-% 

30 364.157 364.157 247422.5 - 522029.1 3d-5p 20 _2po %-112 J5 
160 388.930 388.931 105873.6 - 362988.8 3p-4s 21'" _28 1/2 - 1/2 J5 
180 390.854 390.852 107 1~7.7 - 362988.8 3p-4s 2PO_2S %-I/z J5 
30g,E2 404.137 { 404.114 0.0 - 247455.0 3s-3d 28_20 1/2-% J5 

404.167 0.0 - 247422.5 Ss-3d 2S_2D %-.% 
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s VI - Continued 

Mult. ReI. Vac. Wavelength (A) Levels (cm- J) Configurations Terms J Ref. 

No. Int. ObselVed Calculated Lower Upper Values 

30 453.134 453.134 362988.8 - 583674.1 4s-6p 28 _2po '/2-% J5 
20w 453.408 453.386 362988.8 - 583551.3 4s-6v 28 _2po 1/2 _1/2 .m 

160 464.667 {464.624 247422.5 462 650.1 3d-4J 20 _2p 312-% J5 
464.695 247455.0 - 462650.1 3d-4J 20_2p %.-% 

5w 508.810 {508.786 451 796.8 - 648343.2 4d-8f 20_2p %.-% J5 
508.830 451 813.8 - 648343.2 4d-8f 2D_2p '%._'1/2 

" , 

10 511.028 511.029 401 169.2 596853.0 4p-Bd 2po_ 2D 112-% J5 
20 512.217 {512.205 401 627.1 - 596861.3 4p-6d 2po_ 2D %-% J5 

512.227 401 627.1 - 596853.0 4p-6d 2po_ 2D %-% 
20w 563.115 {563.084 451 796.8 - 629390.3 4d-7J 2D_2F" %-% J5 

563.138 451 813.8 ........ 629390.3 4d-7f 20_2p %-712 

100 576.43 576.43 1 396 900.0+x - 1 570 381.8tx 2p 53s (3po)3p - 2p 53s rpo)3d "8-"po %-% J6 
20w 579.480 579.480 401 169.2 - 573737.7 4p-6s 2po _28 1/2-1/2 J5 
40bl 580.9 581.022 401 627.1 - 573737.7 4p-6s 2po_2S %-% J5 
85 58S.74 583.74 1 396 900.0+x - 1 568209.1 tx 2p 53s (3pO)3p - 2p 53s (3po)3d "8 - "po %-% J6 
40 587.74 587.74 1 396 900.0+x - 1 567 043.3 + x 2p53.~capo):.Ip - :>'p53.~rJ>O)3d. 49 _"PO fl/ll_l/ll J6 

30 604.58 604.58 1 413 120.3+x - 1 578524.4tx 2p 53s epo)3p - 2p 53s (3po)3d 40_4p %-% J6 
35 605.29 605.31 1 411 080.3+x - 1 576 284.8+x 2p S3s(3pO)3p_2p53s(3PO)3d 4D_4P %-% J6 

150 612.70 612.70 1 411 ORO.3t.r. - 1 fi74292.3+.r. 2p 53.~ epo)3p - 9.p 5:l~ (3 PO) 3d 4D_4F> 5/",_7/2 J6 

70 612.90 612.88 1 413 120.3+x - 1 576284.8+x 2p 53s epo)3p - 2p 53s epo)3d 40_4p %-% J6 
45 613.l6 613.16 1 415 434.B+x - 1 578 524.4+x 2p s3s CpO)3p - 2p 53s CPO)3d 40_4p 112-'% J6 

380bl 614.07 614.06 1 409 630.9+x - 1 572 481.4 +x 2p 53s epO)3p - 2p 53s (3po)3d 40 _4p %-% J6 
40 622.0S 622.08 1 409 630.9+x - 1 570 381.S+x 2p 53sepO)3p -2p53sCpo)3d "0 - 4po 712-% J6 

m 627.901 36298S.8 - 522249.5 4s-5p 28 _2po 112-% J5 
30 628.773 628.771 362988.8 - 522029.1 4s-5p 2S_2PO %_112 J5 
40 648.489 648.489 247422.5 - 401 627.1 3d-4p 20 _21'" %-% J5 

60 648.626 648.626 247455.0 - 401 627.1 3d-4p 2D_ 2po 5h,-% J5 
50 650.420 650.420 247422.5 - 401 169.2 3d-4p 20_2po %-1/2 J5 
20bl 673.933 {673.888 451 796.8 - 600 189.4 4d-f'if 2D_2po 3/a_5/1J .15 

673.965 451 813.8 - 600 189.4 4d-61 20_2fO %-7/2 

70bl 690.236 690.234 401 169.2 - 546047.6 4p-5d 2po_ 20 1/2-% J5 

50bl 692.368 692.370 401 627.1 - M601)8.6 4p-5d. 2po_2D %_5/1l J5 

120 706.474 706.470 105873.6 - 247422.5 3p-3d 2po_ 20 112-% J5 

130 712.670 712.670 107 137.7 - 247455.0 3p-3d 2po_2D %-5/2 J5 

100 712.831 712.836 107 137.7 - 247422.5 3p-3d 2po_2D %-%, J5 

1l0bl 725.854 725.B54 462650.1 - 600 41B.8 4J-6g 2p _2G J5 

50bl 745.119 C45.094 462650.1 - 596861.3 4f-6d 2p> _20 7/2-% J5 
745.140 462650.1 - 596853.0 4f-6d 2fO_2D %-% 

240 769.93 769.93 1 396 900.0+x - 1 526 781.8+x 2p 53s (-lpo)3p - 2p 5(2PO)3p 2(-lP) 48 _ 4po %-% J6 

40 771.30 771.32 1 409 630.9+x - 1 539279.2+x 2p 53s (lpo)3p - 2p 5(lPO)3p 2ep) "D_4Do 712-% J6 
300bl 780.04 780.04 1 411 080.3+x - 1 539279.2+x 2p 53s (3pO)3p _ 2p 5("!P")3p 2(3p) 4D _<lDo %-% J6 

4fiOhl 781 }~8 781SR 1 409 BS09+x - 1 5:37 BI2.7+:r. ?p 5:l~ (3pO)3p _ 2p 5(2J>O)9p 2(3P) 40 _"DO %-1Ju J6 

145 790.32 790.31 1 411 OBO.3+x - 1 537612.7 +x 2p 53s (3po)3p - 2p 5("!po)3p 2(3p) 40_4Do %.-% J6 

170 792.64 792.65 1 413 120.3+x - 1 539 279.2 + x 2p 53s (3po)3p - 2p 5(2po)3p 2(3P) 40_4Do %-5/2 J6 

40 800.61 800.61 1 415 434.8+x - 1 540 339.6+x 2p 53s caPO)3p - 2p 5(2PO)3p 2ep) 4D _ "DO 1/2-%. J6 
85 832.78 832.75 1 419 195.4+x - 1 529 279.2+x 2p 53s capo)3p - 2p 5(2J>O)3p 2eap) 4p_4n° 5/z-% J6 

30 833.65 833.65 1 420 385.2+x - 1 540 339.6 + x 2p 53s epO)3p - 2p 5 (2PO)3p 2caP) 4p _ 4DO %-% J6 

70 844.44 844.47 1 419 195.4+x - 1 537612.7 +x 2p 53s epO)3p - 2p s(.lPO)3p 2ep) 4p _ 4Do %-7/2 J6 

60 846.57 846.57 1 422 215.9+x - 1 540 339.6 + x 2p 53s epo)3p - 2p 5(lPO)3p 2(3p) 4p _400 1/2-%. J6 

220 853.60 853.60 1 409 630.9+x - 1 526781.8+x 2p 53s (3po)3p _ 2p 5(lPO)3p 2(3p) 40 _ "po %-% J6 

170g 933.376 933.378 0.0 - 107 137.7 3s-3p 2S _2po %-%. J5 
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8 VI - Continued 

Mult. ReI. Vac. Wavelength (A) Levels (cm- I ) Configurations Terms J Ref. 
No. Int. Observed Calculated Lower Upper Values 

1509 944.525 944.523 0.0 - 105873.6 3s-3p 2S _2po 1/2_112 J5 
5 971.510 971.504 401 169.2 - 504 102.4 4p-5s 2po _2S %-112 J5 

10 975.834 975.845 401 627.1 - 504 102.4 4p-5s 2p" _28 %-112 J5 
60bl 1000.472 { 1000.372 451 796.8 - 551 759.6 4d-5f 20 _21"" %-% J5 

1000.542 451 813.8 - 551 759.6 4d-5f 20 _21"" %-% 

60w 1117.756 1117.757 462650.1 - 552 115.0 4f-5g 21"" _2G J5 
1290. 1291.176 552 115.0 - 629563.8 5g-7h 2G _2Ho 04 

10 1419.381 1419.392 451 796.8 -
I'll" 

522249.5 4d-5p 20 _2p" %-% J5 
30w 1419.738 1419.735 451 813.8 - 522249.5 4d-5p 20 _2p" %-% J5 
20w 1423.845 1423.846 451 796.8 - 522029.1 4d-5p 20 _2po %-112 J5 

50 1975.206 1975.207 401 169.2 - ,451 796.8 4p-4d 2p" _20 1/2-% J5 
70 1992.559 1992.560 401 627.1 - 451 813.8 4p-4d 2p" _20 %-% J5 
50bl 1993.237 1993.235 401 627.1 - 451 796.8 4p-4d 2p" _20 %-% J5 

Mult. ReI. Air Wavelength CA) Vacuum Wave- Levels Ccm- 1) Configurations Terms J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

10 2054.45 2054.45 2055.11 551759.6 - 600418.8 5f-6g 21"" _2G J5 
40w 2068.28 2068.28 2068.94 552115.0 - 600448.9 5g-6h 2G_2Ho J5 

2079. 2079.45 2080.11 552 115.0 - 600 189.4 5g-6f 2G_2F' D4 
80 2587.33 2587.33 2588.11 362'988.8 - 401 627.1 4s-4p 28 _2P" 1/2-% J5 
70 2618.38 2618.36 2619.14 362988.8 - 401 169.2 4s-4p 28_ 2po 1/2 _ 112 J5 

20bl 2657. 2657.69 2658.48 546058.6 - 583674.1 5d-6p 2D_2po %-% J5 
lOw 2665.6 2665.61 2666.40 546047.6 , 583551.3 5d-6p 20_2po %_112 J5 
20w 3430.14 3430.14 3431.12 600418.8 - 629563.8 6g-7h 2G_2Ho J5 
30w 3432.97 3432.96 3433.95 600448.9 - 629569.9 6h-7i 2W_2I J5 
70bl 4162.28 4162.28 4163.46 522029.1 - 546047.6 5p-5d 2po_ 20 1/2_% J5 

120 4198.90 4198.89 4200.07 522249.5 - 546058.6 5p-5d 2P"_20 %,_51:4 J9 
50 4200.83 4200.83 4202.02 522249.5 - 546047.6 5p-5d Zpo _zO %-% J5 

m 5508.99 5510.52 504 102.4 - 522249.5 5s-5p Z8_ 2po 1/2-% J5 
5 5576.71 05'(6.'12 of"(8.~'( 5U4 lU~.4 - 5~~ U~9.1 5s-5p "8-!!po l/z_l/2 J5 
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SVII 

Ne I isoelectronic sequence 

Ionization energy 2266000 ± 100 cm- l (280.948 ± 0.012 eV) 

Jupen [J9] has classified four lines obseIVed near 600 A References 

F2 Ferner, E. [1948J, Ark. Mat., Astron. Fys. 36, 1-65. 
in beam-foil spectra as belonging to the 2p43s3p-
2p 43s 3d double-excitation transition array. The four 
lines involve six levels, three of the lines comprising one 
four-level system and the fourth (strongest) line a sepa
rate system. No values for the levels are given here, the 
connections of these systems to the single-excitation sys
tem being unavailable. 

F3 Fawcett, B. C., and Hayes, R. W. [1987], Phys. Scr. 36, 80-87. 
G2 Garnir, H. P. [1979], J. Opt. Soc. Am. 69, 916-917. 

Mult. ReI. Vac. Wavelength (A) 
No. Int. Observed Calculated 

IOg 46.212 46.212 
50g 47.098 47.098 
50g 47.307 47.307 

150g 48.647 48.647 
1000 48.874 48.874 

70g 50.027 50.027 
350g 51.807 51.807 
200g 52.097 52.097 
100g 52.334 52.334 
lOOg 54.652 54.652 

lOOg 54_938 54_938 

1000g 60.161 60.161 
750g 60.804 60.805 
200g 61.547 61.547 

1000g 72.029 72.029 

1000g 72.663 72.663 
200 330.145 330.146 
200 330.304 330.304 
400 331.645 331.641 

10 333.737 333.724 

800 325.112 325.113 

100 335.905 335.913 
600 337.214 337.189 
800 339.700 339.700? 
600 341.090 341.090 

500 342.026 342.027 
600 342.698 342.681 

5 344.037 344.064 
10 350.873 350.864 

100 351.611 351.611 

5 352.31 352.347 
5 354.335 354.340 

100 361.149 361.149 
lOw 374.73 374.799 
lOw 376.60 376.683 

8 VII 

G5 Garnir, H. P., Baudinet-Robinet, Y., and Dumont, P. D. [1978], 
Phys. Scr. 17,463-465. 

13 Jupen, c., Litzen, D., and Trigueiros, A. [1984], Phys. Scr. 29, 
317-318. 

J9 Jupen, C. [1992], J. Phys. B 25, L237 - L241. 
K2 Kononov, E. Ya., Kramida, A. E., Podobedova, L. I., Ragozin, E. 

N., and Chirkov, V. A. [1983], Phys. Scr. 28, 496-500. 

Levels (em-I) Configurations Tenus J Ref. 
Lower Upper Values 

0 - 2 163940 2p 6 -2p s(..!Pir.!)7d IS-2(%t 0-1 F2 
0 - 2 123230 2p 6 - 2p s(..!Pir.!)6d 18_ 2(%1° 0-1 F2 
0 - 2 113850 2p 6 - 2p s(..!P"3d6d IS_2(%IO 0-1 F2 
0 - 2055630 2p6 -2p s(.!Pir.!)5d lS_2(%10 0-1 F2 
0 - 2046080 2p 6 - 2p S(.!P"3I'1)5d IS_2(%]O 0-1 F2 

0 - 1 998920 2p 6 - 2p s(..!P"ar.!)5s IS_2(3/Z10 0-1 F2 
0 - 1 930240 2p 6 

- 2p s(..!Pir.!)4d IS_21%IO 0-1 F2 
0 - 1919500 2p 6 

- 2p 5CZP3r.!)4d JS_2{%Jo 0-1 F2 
0 - 1910800 2p 6 - 2p 5(..!P3r.!)4d IS-2(1/21° 0-1 F3 
0 - 1 829 760 2p 6 

- 2p s(..!Pir.!)4s IS-2[1/2t 0-1 F2 

0 - 1 820230 2p 6 - 2p 5(2~rJ4g 18_2(%]° 0-1 1"2 

0 - 1 662 194 2p 6_2p s3d IS_lpo 0-1 F2 
0 - 1644599 2p6_2p53d IS_3Do 0-1 F2 
0 - 1 624 773 2p6-2p s3d IS_3p" 0-1 F2 
0 - 1 388339 2p6 -2ps3s IS -'P" 0-1 F2 

0 - 1 376207 2p 6_2p53s IS_3po 0-1 F2 
1 624773 - 1927669 2ps3d-2ps(..!P3r.!)4j 3P"-2[%1 1-2 J3 
1 624773 - 1 927524 2p 53d - 2p 5(..!P3r.!)4j 3P"_2[%J 1-1 J3 
1 627260 - 1 928791 2p s3d - 2p 5(..!P3r.!)4j 3P"_2(%J 2-3 J3 
1 630083 - 1 929 732 2p s3d - 2p sCZP3r.!Hf 3rc> -2(7/z1 4-4 J3 

1 630083 - 1 928 -190 2p s3d - 2p S(2~r~)4f 3F" _2[9/z] 4-5 13 

1 631 989 - 1 929685 2p s3d - 2p sCZP3r.!)4j arc> _2(7/21 3-3 J3 
1 631 989 - 1 928559 2p53d -2psCZP3r.!)4j arc>-2(%1 3-4 J3 

1 644674 - 1 939051? 2p 53d - 2p 5(..!PJrl)4j IDO_2(7/21 2-3 J3 
1 645921 - 1 939099 2p 53d - 2p 5CZP'lrl)4j 3Do -2[7/Z1 3-4 J3 

1 646576 - 1 938951 2p s3d - 2p 5CZPir.!)4j 3DO_2(%1 2-3 J3 

1 637915 - 1 929 732 2p s3d - 2p s(..!P3rl)4j IF" -2(%1 3-4 J3 
1 637915 - 1928559 2p s3d - 2p s(2Pllr.:)4f IF" _2(9/.-.] 3-4 J3 

1 644674 - 1929685 2p 53d - 2p s(..!P3r.!)4j IDo-2[1hl 2-3 J3 

1 644599 - 1 929004 2p53d -2p5eP3r.!)4j 3DO
_ 2[%1 1-2 J3 

1 645921 - 1 929732 2p53d -2p s("!PinHf 3DO_21%1 3-4 J3 

1 646576 - 1928791 2p s3d - 2p s(..!P3n)4j 3DO_2(%1 2-3 J3 

1 662 194 - 1939088 2p s3d - 2p s(..!Pif.!)4j lpo_2(%1 1-2 J3 

1 662 194 - 1929004 2p53d -2p5(2P3r.!)4j lP"_2(%1 1-2 J3 
1 662 194 - 1 927669 2p 53c.l-2pserar.!Hf 1p"-~rV2] 1-2 J3 
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S VII - Continued 

Mult. ReI. Vae. Wavelength (A) Levels (em - 1) Configurations Tenns J Ref. 

No. Int. Observed Calculated Lower Upper Values 

50 594.08 2p 4ep)3s3pcapo) _2p4(3p)3s3d(30) soo_5F 4-5 J9 
10 595.G8 2p 4caP)3s 3p caPO) - 2p 4ep)3s 3d caD) 5po_ 5D 3-3 J9 

25 597.70 2p 4ep)3s3pepo) -2p4ep)3s3deO) spa_sO 3-4 J9 

10 600.80 2p 4caP)3s 3p caPO) - 2p 4ep)3s 3d (3D) Spa_50 2-3 J9 

50 601.16 601.16 1 495849 - 1 662 194 2p s3p - 2p s3d Ip_lpo 1-1 K2 

100bl 608.39 608.39 1 388339 - 1 552707 2p s3s - 2p 53p lpa_1S 1-0 K2 

20 617.62 617.63 1 500286 - 1 662 194 2p 53p - 2p 53d 3p_lpo 1-1 K2 

170 623.49 623.53 1 466883 - 1 627260 2p s3p - 2p s3d 3S_3PO 1-2 K2 

80 633.35 633.35 1 466883 - 1 624773 2p53p-2p53d 3S_3po 1-1 K2 

20 638.0 638.0 1 466883 - 1 623623 2p 53p - 2p 53d 3S_3po 1...;0 K2 

40 638.66 638.65 1 488019 - 1 644599 2ps3p-2p53d 30_30 0 1-1 K2 
20 646.21 646.20 1 483 165 - 1 637915 2p F.3p - 2p F.3d :lD-'r 3-3 K2 

230bl 649.0 649.01 1 492496 - 1 646576 2p53p-2p53d sp_soo ,2-2 K2 
250 662.65 662.65 1 484428 - 1 635337 2p53p -2p53d 3D_sfO 2-2 K2 
300 671.93 { 671.93 1 495849 - 1 644674 2p 53p - 2p 53d IP_lDo 1-2 K2 

071.1:13 1 483 100 - 1631 989 2ptl3p - 2ptl3d I1D_a ... ~ 3-3 

400 677.69 677.69 1 484428 - 1 631 989 2ps3p -2p53d 30_3fO 2-3 K2 

300bl 678.80 678.80 1 488019 - 1 635337 2p53p-2p53d 3D_3fO 1-2 K2 
650 680.65 680.65 1 483 165 - 1 630083 2p 53p - 2p 53d 3D_3fO 3-4 K2 
620 680.95 680.95 1 499068 - 1 645921 2p 53p - 2p 53d 10_3Do 2-3 K2 
160 683.59 683.57 1 500286 - 1646576 2p53p-2p53d 3p_3Oo 1-2 K2 

100 685.07 685.08 1 498631 - 1 644599 Zp"3p - 2p !i3d op_oDo 0-1 K2 

200bl 686.85 686.78 1 499068 - 1 644674 2p 53p - 2p s3d 10_ 10° 2-2 K2 
350 687.67 687.67 1 492496 - J 637915 2p s3p - 2p s3d 3p_lF" 2-3 K2 

10 693.98 693.99 1 483 165 - 1 627260 2p s3p-2p53d 3D_3po 3-2 K2 
~UU 74~.U4 74~.U4 I 4\:1~ 4\:10 - 1 0~7 ~OU 2pr.;jp - ~p r.;jd 3p_3pg 2-2 K2 

m 780.08 1 499068 - 1 627260 2p 53p -2ps3d 10_3po 2-2 K2 
50 785.64 785.64 1 371 784 - 1 499068 2p s3s - 2p s3p 3pa_ I O 2-2 K2 

793.0 792.76 1 498631 - 1 624773 2p s3p - 2p 53d 3p_3po 0-1 G2 
100 816.81 816.83 1 376207 - 1 498631 2p 53s-2p53p 3pa_3p 1-0 K2 
150 828.43 828.42 1 371 784 - 1 492496 2p 53s-2p53p 3pG_3p 2-2 K2 

12UbL M4.Ub ~44.U~ I ;j~l ~Ub - 1 bUU ~~Ij ~p:>;js-~p:>;jP .lpu _3p 0-1 K2 
60 859.93 859.93 1 376207 1 492496 2p 53s - 2p s3p spo_sp 1-2 K2 

876.83 876.85 1 381 805 - 1 495849 2p 53s - 2p s3p 3po_ lp 0-1 G5 
200 887.74 887.75 1 371 784 - 1 484428 2p 53s - 2p 53p 3po_30 2-2 K2 

8U 893.24 893.28 1 388339 - 1 500286 2p h3s - 2p h3p IpO_;jp 1-1 K2 

70 894.35 894.36 1 376207 - 1 488019 2p 53s - 2p s3p 3po_30 1-1 K2 
270 897.82 897.82 1 371 784 - 1 483 165 2p 53s-2p53p 3pG_3O 2-3 K2 
280bl 903.13 903.11 1 388339 - 1 499068 2p 53s-2p53p lpa_ID 1-2 K2 

10 913.35 913.35 1 552707 - 1 662 194 2ps3p-2ps3d IS_lpo 0-1 K2 
340 924.06 924.04 1 376207 - 1 484428 2p 53s-2p53p 3pa_30 1-2 K2 

10 930.2 930.15 1 388339 - 1 495849 2p53s-2ps3p lpa_lp 1-1 K2 
50 960.05 960.09 1 388339 - 1 492496 2p s3s - 2p s3p lpo_3p 1-2 K2 
80bl 1051.57 1051.54 1 371 784 - 1 466883 2p 538 - 2p s3p 3po_3S 2-1 K2 

1102.70 1102.83 1 376207 - 1 466883 2p 53s - 2p s3p Spo_3S 1-1 G5 
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S VIII 

F I isoelectronic sequence 

Ionization energy 2651500 cm- 1 (328.74 eV) 

In the ,region below 65 A, we have quOted the observed 
wavelengths for severa) lines from [CI] instead of [F2]; 
the values from [C1] agree better with relevant level sep
arations derived from the longer-wavelength observations 
[T2] or otherwise appear more accurate [MZM90]. 

have been tentatively omitted, pending analysis of ex
tended observations [T2]. 

Some 40 lines from 664 to 973 A were classified as 
2s21p43s - 3p and 2s 21p 43p - 3d transitions in rTI]. The 
separations of a number of levels of these configurations 
as given in [T2], however, disagree with the correspond
ing observed wavenumbers in [T2] by amounts greatly' ex
ceeding the estimated experimental errors. We have 
reevaluated some of these levels. Transitions involving a 
number of 2s 22p 43p and 3d levels in [T2] and [MZM90] 

Note added in proof: An extended analysis of S VIII was 
co~pleted too late for inclusion here [Bengtsson, P., 
Jupen, C., Engstrom, L., Westerlind, M., and Redfors, A. 
1992, submitted to Phys. Scr.] 

Mult. ReI. Vae. Wavelength (A) 
No. Int. 01J5t:IYt:d Calculatt:d 

50g 45.292 45.292? 
70g 47.519 47.519? 
50g 47.746 47.748? 

100g 51.227 51.227 
70g 51.470 51.470 

20g 52.681 52.681 
20g 52.702 52.703 

300g 52.756 52.756 
300g 52.789 52.790 
100g 52.854 52.854 

350g 52.958 { 52.955 
52.962 

70g 52.985 52.984 
50g 53.073 53.072 
30g 53.239 53.239 

500g 54.118 54.118 
100g 54.266 54.267 
20g 54.370 54.368 

100g 54.385 54.385? 
150g 54.424 54.424? 

20g 54.501 54.501 
5()g 54.566 54.565 
50g 54.604 54.604 
70g 59.236 59.236 
20g. 59.593 59.592 

500g 61.600 61.600 
250g 61.978 61.978 
50g 63.026 63.028 

5000 63.304 63.304 
100 63.431 63,431 

8 VIII 

References 

Cl Cohen, L., and Martin, W. C. [1985], unpublished material. 
F2 Ferner, E. [1948], Ark. Mat., Astron. Fys. 36, 1- 65. 
Rl Robinson, H. A. [1937], Phys. Rev. 52, 724 -725. 
T2 Trigueiros, A., and Jupen, C. [1985], Phys. Ser. 31, 359-363. 

Levels (em-I) Configurations Terms J Ref. 
Lower Upper ValUt:5 

0 - 2207900? 2s 22p 5 - 2s 22p 4(lPO)4d 2po _20 %-% F2,Cl 
0 - 2104420? 2s 22p 5 - 2s 22p 4 (lPO)4s 2po _2p %-% Cl 

10085 - 2 104,420? 2s 22p 5 -2s 22p 4epO)4s 2po _2p 1/2 -% Cl 
0 - 1 952 100 2s 22p 5 -2s 22p4e8)3d 2po _20 %-% F2 

10085 - 1 952960 2s22p 5 _2s22p 4e8)3d 2po _20 1/2-% F2 

0 - 1 898220 2s l:2p l) - 2s l:2p 4(1 0)3d l:PO_l:O %-312 F2 
0 - 1 897440 2s 22p 5 -2s 22p 4eO)3d 2po _2p %-112 F2 
0 - 1 895520 2s22p 5 -2s22p4eO)3d 2po _20 %-% F2 
0 - 1 894310 2s 22p 5 -2s22p 4eO)3d 2po _2p %-% F2 
0 - 1 891 990 2s 22p 5 -2s 22p 4eO)3d 2po _2F %-% F2 

0 - 1 888410 2s22p 5 -2s 22p4(10)3d 2po _Z8 %-112 F2 
10 085 - 1 898220 2s22p 5 -2s22p 4eO)3d 2po _20 Ih-% 
10 085 - 1 897440 2s22p 5 -2s22p 4eO)3d 2po _2p 1/2-1/2 F2 
10 085 - 1 894310 2s 22p 5 - 2s 22p 4e 0)3d 2po _2p 1/2-% F2 
10085 - 1 888410 2s22p 5 -2s22p 4eO)3d 2po _28 1/2-112 F2 

0 - 1 847810 2s 22p 5 - 2s 22p 4 (lP)3d 2po _20 %-% F2 
0 - 1 842750 2s22p 5 -2s22p4(lp)3d 2po _20 %-% F2 
0 - 1 839316 2s 22p 5 - 2s 22p 4rp)3d 2po _2F %-% F2 

10 085 - 1 848830? 2s22p 5 -2s22p4(lP)3d 2po _2p 1/2-% F2 
0 - 1 837420? 2s 22p 5 - 2s 22p 4fp)3d 2po_ 4p %-% F2 

0 - 1 834830 2s22p 5 -2s22p4(lP)3d 2po _4p %-% F2 
10085 - 1 842750 2s 22p 5 _ 2s 22p 4 (3p)3d 2po _20 1/2-% F2 

0 - 1 831 370 2s 22p 5 - 2s 22p 4(lP)3d i 
2po _ 4F %-% F2 

0 - 1 688150 2s 22p 5 -2s22p4(1S)3s 2PO_ 2S %-1/2 F2 
10085 - 1 688 150 2s22p 5 -2s 22p 4eS)3s 2po _28 112-112 F2 

0 - 1 623380 2s 22pf> -2s22p4(l0)3s 2po _2D %-% F2 
10085 - 1 623560 2s22p 5 -2s 22p 4eO)3s 2po _2D l/z-% F2 

0 - 1 586600 2s 22p 5 -2s 22p 4CP)3s 2po _2p %-1/2 F2 
0 - 1 579680 2s 22p f> - 2s 22p 4(3P)3s 2po _2p %-% F2 

10 085 - 1 586600 2s 22p 5 _ 2s 22p 4 (3p)3s 2po _2p 1/2_112 F2 
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S VIII - Continued 

Mult. ReI. Vac. Wavelength (A) Levels (cm-l) Configurations Terms J Ref. 

No. Int. Observed Calculated Lower Upper Values 

50g 63.711 63.711 10085 - 1 579680 2s22p5 -2s22p4(lP)3s 2po_ 2p 1/2-% F2 
250g 63.886 63.887 0 - 1 GOG 254 as 22p n - as 22p 4 (lP)3.s 2po _4p %-% F2 

50g 64.132 64.129 0 - 1 559345 2s22p 5 -2s22p 4ep)3s 2po_4p %-% Cl 
100g 64.152 64.152 10 085 - 1 568872 2s 22p S _ 2s 22p 4ep)3s 2po_ 4p liz-liz Cl 
20g 64.303 64.302 10 085 - 1 565254 2s 22p Ii _ 2s 22p 4(lP)3s 2po _4p 1/2-% C1 

20 64.874 64.874 503644 - 2045090 2s 2p 6 - 2s 2p scaPO)3s 2S_2PO liz-liz F2 
50 65.149 65.149 503644 - 2038590 2s 2p 6 - 2s 2p sepo)3s 2S_2po 1/2-% F2 
50g 198.550 198.553 0 - 503644 2s22p s -2s2p 6 2po_2S %-1/2 Rl 
50g 202.605 202.610 10 085 - 503644 2s22p 5 _2s2p 6 2po_ 2S liz - liz Rl 

200bl 671.98 671.81 1663533 - 1 812 384 2s 22p 4(3P)3p - 2s 22p 4ep)3d 4po _40 %-1Jz T2 

140 675.32 675.32 1 679967 - 1 828045 2s 22p 4caP)3p - 2s 22p 4(3p)3d 40o_4F %-71z T2 
200 676.30 67tUm 1 6Tt 006 - 1 824869 Zsll2p ~(I)P)3p - Zs 112p -I(Op)3c:t "D--"F 7/2-% 1'2 

100 686.90 686.90 1 688 748 - 1 834330 2s 22p 4 (3p)3p _2s22p4(1p)3d 20O_2F %-71z T2 
30 698.68 698.68 1 696 189 - 1 839316 2s 22p 4 (3P)3p - 2s 22p 4 (IP)3d 20o_2F %-% 12 
30 719.36 719.36 1 559345 - 1 698357 2s 22p 4 (:l P)3s - 2s 22p 4ep)3p 4p_4SO %-% 12 

30 738.67 738.67 1 677006 1 812384 2s 22p 4caP)3p - 2s 22p 4(1P)3d 4Do_40 %-% T2 
30 751.30 751.30 1 565 254 - 1 698357 2s22p 4caP)3s-2s 22p 4ep)3p 4p_4So %-% T2 
20 772.29 772.29 1 568872 - 1 698357 2S22p 4(3p)3s _ 2s 22p 4(3p)3p "p-"so 1/2-% T2 
50 847.72 847.72 1 565254 - 1683217 2s 22p 4(3p)3s - 2s 22p 4CP)3p 4p_ 4O° %-% T2 

130 849.90 849.90 1 559345 - 1 677006 2s 22p 4(3P)3s - 2s 22p 4(1P)3p 4p_4O° %-% T2 

30 863.38 863.38 1 568872 - 1 684696 2s22p4(lP)3s -2s22p4(1P)3p 4p_40o liz-liz T2 
70 871.74 871.74 I 565 ~54 - I o7V Vo" ~SzGP"CP)oS -2s z2p"C'P)oP "p_"uu 3tz_Gh, '1'2 

20 874.54 874.55 1 568872 - 1683217 2s22p4(!lP)3s -2s22p 4caP)3p 4p_ 4O° 1/2-%. 12 
40 912.50 912.50 1 586600 - 1 696 189 2s 22p 4ep)3s - 2s 22p 4ep)3p 2p_2Do Vz-%. 12 
70 916.86 916.86 1579680 1 688 748 2s 22p 4caP)3s - 2s 22p 4ep)3p 2p_ 2O° %.-% 12 

60 959.80 959.80 1 559345 - 1 663533 2s22p 4(3p)3s - 2s 22p 4CP)3p 4p_ 4po %-% 12 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Tenns J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

Ml 9913. 9916. 0 - 10 085 2s22p5 -2s22p 5 2po_2po %-1/2 
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346 v. KAUFMAN AND W. C. MARTIN 

SIX 

o I isoelectronic sequence 

Ionization energy 3061 300 ± 1500 cm- 1 (379.55 ± 0.19 eV) 
\, 

The strong line at 47.43 A is probably due mainly to 
one or both of the transitions from the 2s22p\2PO)3d IF3 
and eDO)3d 3D~ levels. Pending further analysis we list 
both levels as tentative. 

F4 Fawcett, B. C., Cowan, R. D., and Hayes, R. W. [1974], Astrophys. 
J. 187, 377 - 383. 

F5 Feldman, U., and Doschek, G. A. [1977], J. Opt. Soc. Am. 67, 
726-734. 

F7 Fawcett, B. c., Gabriel, A. H., and Paget, T. M. [1971], J. Phys. B 
4,986-994. 
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SIX 

Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Terms J Ref. 
No. Int. Observed Calculated Lower Upper Values 

250g 38.882 38.88Z? 0.0 - 2571 880? ZSllZp.f -zsllZp 3eDQ)4ct 31'_3l'" 2-2 1''3 
250g 38.966 38.966? 0.0 - 2566 340? 2s 22p4 -2s22p 3eDO)4d 3p_3Do 2-3 F3 
50g 40.171 40.171? 0.0 - 2489 360? 2s 22p4 _2s 22p 3(4S0)4d 3p_3Do 2-3 F3 
50g 46.136 46.157? 0.0 - 2166 530? 2s 22p 4 - 2s 22p 3[2PO)3d 3p _ IF" 2-3 F3 

250g 46.373 46.373 0.0 - 2 156430 2s22p4 -2s 22p 3(2PO)3d 3p_3Do 2-3 F2 

150g 46.413 46.413 0.0 - 2 154580 2s 22p4 -2s 22p3CZPO)3d 3p _3Do 2-2 F2 
150g 46.549 46.549 7985 - 2 156260 2s 22p 4 - 2s 22p 3(2po)3d 3p_3Do 1-1 F4 
250g 46.585 {46.585 7985 - Z 154 580 ZS 2Zp '" - ZS 2Zp 3(2P")3ct 3p_3DQ 1-2 F2 

46.585 0.0 - 2 146600 2s 22p4 _2s22p3epo)3d 3p_3po 2-2 
150g 46.624 46.624 0.0 - 2 144800 2s22p4 -2s 22p3(2PO)3d 3p_3po 2-1 F2 

50g 46.760 46.759 7985 - 2 146600 2s 22p4 -2s 22p 3epo)3d 3p_3po 1-2 F4 
100g 46.799 46.799 7985 - 2 144800 2s 22p4 -2s 22p 3epo)3d 3p_3po 1-1 F4 
100g 46.843 {46.843 7985 - 2 142780 2s22p4 -2s 22p 3(2PO)3d 3p_3po 1-0 F4 

46.845 0.0 - 2 134710 2s22p4 -2s 22p3eDD)3d :lp_Iro 2-3 
46.857 10 648 - 2144800 2s 22p 4 _ 2s 22p 3(2PO)3d 3p_3po 0-1 

50 46.906 46.906? 58293.9 - 2 190 220? 2s22p4 -2s 22p3epo)3d ID_Ipo 2-1 F4 
250g 47.047 47.047 0.0 - 2 125530 2s 22p 4 _ 2s 22p 3fDO)3d 3p_ 3SO 2-1 F4 
200g 47.188 47.185 0.0 - 2 119330 2s ~2p 4 - 2s ~2p "e:DD)3d "P _"PO 2-1 F2 
300g 47.249 47.249 0.0 - 2 116450 2s 22p4 -2s 22p 3eDD)3d 3p_3po 2-2 F2 

50g 47.360 47.363 7985 - 2 119330 2s22p4 -2s 22p 3(2DD)3d 3p_3po 1-1 F4 

450g 47.433 { 47.423 10 648 - 2 119330 2s 22p 4 _ 2s 22p 3eDO)3d 3p_3po 0-1 F2 
47.433? 0.0 - 2 108 240? 2s22p4 -2s22p 3(2DD)3d 3p_ 3Do 2-3 
47.433 58293.9 - 2 166530 2s 22p4 -2s22p 3epo)3d ID-IF" 2-3 

250 47.518 47.518 58293.9 - 2 162760 2s22p4 -2s22p3epo)3d tD_IDo 2-2 F2 
200g 47.616 47.616 7985 - 2 108 120 2s22p4 -2s 22p 3(2DO)3d 3p_3Do 1-2 F2 

50g 47.740 47.740 10648 - 2 105330 2s22p4 -2s 22p 3(2DO)3d 3p_3Do 0-1 F4 
400 48.160 48.160 58293.9 - 2 134710 2s22p4 -2s22p 3(2DO)3d ID-IF" 2-3 F2 
200 48.367 48.367? 122 700 - 2 190 220? 2s22p4 -2s22p 3epo)3d IS_lpo 0-1 F4 
250 48.564 48.564 58293.9 - 2 117430 2s22p4 _2s 22p 3(2DO)3d ID-IDo 2-2 F2 
100 48.766 48.766 58293.9 - 2 108900 2s22p4 -2s 22p 3[2DO)3d ID_lpo 2-1 F4 
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g IX - Continued 

Mult. ReI. Vac. Wavelength (A) Levels (cm- I) Configurations Terms J Ref. 

No. Int. ObselVed Calculated Lower Upper Values 

300g 49.119 49.119 0.0 - 2035870 2s 22p 4 _ 2s 22p 3(4S0)3d 3p_ 3Do 2-3 F2 
250g 49.328 49.328 7985 - 2035230 2s 22p4 _2s 22p 3(4S0)3d 3p_3Do 1-2 F2 
150g 49.390 49.390 10648 - 2035350 2s 22p4 -2s 22p 3(4S0)3d 3p_ 3Do 0-1 F4 

300g 52.859 52.859 0.0 - 1 891 830 2s22p4 -2s 22p 3epo)3s 3p_3po 2-2 F4 

450 54.175 { 54.171 58293.9 - 1 904300 2s 22p4 -2s 22p3epo)3s ID_lpo 2-1 F4 
54.175 . 0.0 - 1 846870 23 22p 4 - 23 22p 3(2DO)& 3p_ 3Do 2-3 

200g 54.431 54.431 7985 - 1 845 170 2s 22p 4 - 2s 22p 3eDO)3s 3p_ 3Do 1-2 F4 
50g 54.516 54.516 10 648 - '1·844970 2s 22p4 -2s 22p 3(2DO)3s 3p_ 3Do 0-1 F4 

250 55.540 55.540 58293.9 - 1 858800 2s 22p4 -2s 22p 3eDO)3s ID-IDo 2-2 F2 
200g 56.081 56.081 0.0 - 1783 150 2s22p4 _2s22p 3(4S0)3s 3p_ 3so 2-1 F2 
150 56.125 56.129 122700 - 1 904300 2s 22p 4 - 2s 22p 3epo)3s IS_lpo 0-1 F2 

150g 56.332 56.333 7985 - 1 783 150 2s ?2p 4 - 2s ?2p y t SO)3s 3p_ 3so 1-1 F2 

50g 56.418 56:417 10648 - 1 783 150 2s22p4 _2s 22p 3(4S0)3s 3p_3go 0-1 F4 
g 162.318 0.0 - 616073 2s 22p4 _2s2p 5 3p_lpo 2-1 

450 179.29 179.282 58293.9 - 616073 2s 22p4 -2s2p 5 ID_lPO 2-1 K3,Dl 
250bl 202.65 202.686 122700 - 616073 2s 22p4 _2s2p 5 lS_lpo 0-1 F7 

100g 221.27 221.241 0.0 - 451 995 2s 22p4 _2s2p 5 3p_3po 2-1 K3,Dl 
100g 223.29 223.262 7985 - 455890 2s 22p4 -2s2p 5 3p_3po 1-0 K3,Dl 
450g 224.77 224.726 0.0 - 444987 2s?2p4 -2s2p!'; 3p_ 3 p" 2-2 K3 

50g 225.25 225.220 7985 '- 451 995 2s 22p4 -2s2p 5 3p_3po 1-1 K3,01 
100g 226.62 226.579 10648 .;.. 451 995 2s22p4 -2s2p 5 3p_3po 0-1 K3,Dl 

100g 228.87 228.832 7985 - 444987 2s 22p4 -2s2p 5 3p_3po 1-2 K3,Dl 
236.34 ~36.325 616073 - 1 039219 2s2p 5 _2p 6 lPO_IS 1-0 PI 

258.603 58293.9 - 444987 2s 22p4 _2s2p 5 ID_ 3po 2-2 
Ml 871.73 7985 - 122 700 2s 22p4 _2s 22p4 3p_lg 1-0 
Ml 1115.445 1115.445 0.0 - 5~ 293.9 2s22p~ -2s22p~ !lp_1D 2-2 F5,S2 

Ml 1987.72 7985 - 58293.9 2s 22p4 _2s 22p4 3p_ 1D 1-2 

Mult. ReI. Wavenumber (cm- I) Vacuum Wave- Levels (cm- I) Configurations Terms J Ref. 
No. Int. ObselVed Calculated length CA) Lower Upper Values 

M1 7985. 12523 0.0 - 7985 2s22p4 _2S22p4 3p_3p 2-1 

J.Lffi 

Ml 2663. 3.755 7985 - 10648 2S22p4 _2S22p4 3p_3p 1-0 
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Sx 

N I isoelectronic sequence 

Ionization energy 3609000 ± 2500 cm- 1 (447.5 ± 0.3 eV) 

References F7 Fawcett, B. C., Gabriel, A. H., and Paget, T. M. [1971], J. Phys. B 
4,986-994. 

F9 Fawcett, B. c., Hardcastle, R. A., and Tondello, G. [1970], J. Phys. 

C2 Cohen, L., and Crooker, A M. [1985], unpublished measurements. 
D2 Deutschman, W. A, and House, L. L. [1967], Astrophys. J. 149, 

B 3, 564 - 571. 
K3 Kononov, E. Ya. [1966], Opt. Spectrosc. (USSR) 20, 303-304. 
K4 Kastner, S. 0., Bhatia, A K., and Cohen, L. [1977], Phys. Scr. 15, 

259-267. 
451-452. 

F2 Ferner, E. [1948], Ark. Mat. Astron. Fys. 36, 1-65. 
F3 Fawcett, B. c., and Hayes, R. W. [1987], Phys. Scr. 36,80-87. 
F5 Feldman, U., and Doschek, O. A [1977], J. Opt. Soc. Am. 67, 

PI Podobedova, L. I., Kononov, E. Ya., and Koshelev, K. N. [1971], 
Opt. Spectrosc. (USSR) 30, 217 - 220. 

726-734. 
F6 Fawcett, B. C., and Hayes, R. W. [1973], Phys. Scr. 8, 244-248. 

S2 Sandlin, G. D., Brueckner, G. E., and Tousey, R. [1977], Astro
phys. J. 214, 898-904. 

Sx 

Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Tenus J Ref. 
No. Int. Observed Calculated Lower Upper Values 

20g,bl 34.310 34.310? 0 - 2914600? 2s 22p 3 _ 2s 22p 2ep)4d 4So _4p %-% F3 
30g 41.357 41.357? 0 - 2417970? 2s 22p 3 - 2s 2p 3(>SO)3p 4S0_4p %-% F3 
10 42.005 42.005? 378458 - 2 759 130? 2s2p4 -2s2p3(3po)3d 4p_ 4Do 512-% F3 
60g 42.485 42.485 0 - 2353770 2s22p3 _2S22p 2CP)3d 4S0_4p %-1/2 F3 
70g 42.495 42.495 0 - 2353220 2s 22p 3 _ 25 22p 2CP)3d 4so_4p %-% F3 

70g 42.543 42.543 0 - 2350560 2s22p3 _2s22p 2ep)3d 48O_ 4P %-% F3 
30g 42.676 42.681 0 - 2342990 2s 22p 3 - 2s 22p 2(3P)3d 48O_ 2F %-% C2 
30g 42.712 42.713? 0 - 2341 200? 2s 22p 3 - 2S22p 2ep)3d 480 _2p %-1/2 C2 
10bl 42.831 42.838? 83594.9 - 2417970? 2s 22p 3 _ 2s 2p 3(58°)3p 2Do_4p 5/2 _5/2 C2 
30 42.916 42.916 82442.3 - 2412550 2s 22p 3 _2s22p2(lD)3d 2Do_2F %-% C2 

42.937 42.938 83594.9 - 2412550 2s22p 3 _2S22p2(ID)3d 20o_2F %-% K4 
50bl 43.002 43.002 83594.9 - 2409070 2s 22p 3 - 2822p2(1 D)3d 2Do_2F %-7/2 F3 
50 43.263 43.263? 378458 2689900? 25 2p 4 - 2s 2p 3(3DO)3d 4p_ 40o %-% F3 
30 43.550 { 43.548? 83594.9 2379,900? 2s 22p 3 - 2s 22p 2ep)3d 20°_20 %-% C2 

43.549? 82442.3 - 2378700? 2s 22p 3 - 2S22p 2(3P)3d 20°_20 %-% 

100 43.786 43.788 128804 - 2412550 2s22p3 _2s22p2(1D)3d 2p"_2F %-% C2 
30bl 43.852 { 43.847 126975 - 2407650 2s 22p 3 _2s22p2(lO)3d 2PO_ 2O? 1/2-% F3 

43.854 128804 - 2409 100 2s 22p 3 _2s22p2(lO)3d 2po_20? %-% 
40 44.094 44.094 83594.9 - 2351 480 2s 22p 3 - 2s 22p 2(3P)3d 2Do_2F %-% F3 
20 44.237 44.237 82442.3 - 2342990 25 22p 3 - 28 22p 2caP)3d 20o_2F %-% F3 

30 44.413 { 44.41O? 126975 - 2378700? 2s 22p 3 - 2S22p 2caP)3d 2po_20 112-% C2 
44.423? 12R R04 - 2 ~79 900? 2.<; 22p 3 _ 2.<; 22p 2ep)~d 2po_ 2n :%-% 

20 45.161 45.163? 126975 2341 200? 2s22p 3 _2s22p 2ep)3d 2po _2p 112 _112 C2 
10 45.406 45.406 128804 - 2331 160 2s 22p 3 _ 2s 22p 2caP)3d 2po _2p %-% F3 
50 45.997 45.997 378458 - 2552510 2s 2p 4 - 2s 2p 3(5S0)3d 4p_4Do %-% Fa 

50 46.298 46.298 385362 2545280 28 2p 4 - 2s 2p 3(>8°)3d 4p_ 400 %-% F3 
20 46.430 46.430 388883 - 2542660 2s 2p 4 - 2s 2p 3(5S0)3d 4p_ 40O 1/2-% F3 
30g 47.654 47.654 0 - 2098440 2s 22p 3 _ 2s 22p 2(3p)3s 48o _ 4P %-% F2 
20g 47.792 47.792 0 - 2092100 2s 22p 3 _2s 22p 2(3p)3s 4So _4p %.-% F3 
30g 47.905 47.905 0 - 2087460 2s 22p 3 - 2s 22p 2caP)38 4so_4p %-1/2 F3 

40 48.129 48.130 82442.3 - 2 160 140 2s22p 3 -2822p 2eO)3s 20°_20 %_5/2 F3 
40 18.157 { 18.150? 82142.3 2 150 280? 2s22p 3 _2s22p2(ID)3.s 2Do -2D 3/z -3/z F3 

48.157 83594.9 - 2 160 140 2s 22p 3 _2s22p2(lO)3s 2Do_2D %-% 
40 49.095 49.094 83594.9 - 2 120500 2s 22p 3 _2s22p 2ep)3s 20o_2p %-% C2 
40 49.214 { 49.205? 126975 - 2 159 280? 2s 22p 3 - 2s 22p 2(1 0)3s 2PO_2O 1/2-% C2 

49.229 128804 - 2 160 140 2s 22p 3 _2s22p 2eD)3s 2po_2D %.-%. 
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8 x - Continued 

i i 

Mult. ReI. Vae. Wavelength (A) Levels (em-I) Configurations Terms J Ref. 

No. Int. Observed Calculated Lower Upper Values 

49.249 49.245 82442.3 - 2 113 100 2s 22p 3 - 2s 22p 2caP)3s 2Do_ 2P %-Ih C2 

10 50.161 50.162 126975 - 2 120500 2s 22p 3 _ 2s 22p 2(3p)3s 2po _2p 1/2-% C2 

20 50.208 50.208 128804 - 2 120500 2s22p 3 _2s22p 2ep)3s 2po _2p %-% C2 

10 50.345 50.349 126975 - 2 113 100 2s 22p 3 - 2s 22p 2(3P)3s 2po _2p 1/2-1/2 K4 

40 50.397 50.396 128804 - 2 113 100 2s 22p 3 _2S22p 2caP)3s 2po _2p %-1/2 F3 

157.011 0 - 636898 2s 22p 3 -2s2p4 48O _ 2P %-% 
164.262 0 - 608784 2s 22p 3 -2s2p4 48°_28 %-Ih 

100 177.55 177.551 82442.3 - 645660 2s 22p 3 -2s2p4 2Do_2p %.-Ih D2,K3 

80 180.36 180.357 82442.3 - 636898 2s22p 3 -2s2p 4 2Do_2p %-% D2,K3 

100 180.73 180.733 83594.9 - 636898 2s22p 3 -2s2p4 2Do_ 2p %-% 02,K3 

70 189.99 189.991 82442.3 - 608784 2s 22p 3 -2s2p4 2Do_28 %-1/2 PI 
192.041 0 520723 2s 22p 3 -2s2p4 48°_20 %-% 

70 192.81 192.795 126975 - 645660 2s 22p 3 -2s2p4 2po _2p W.- 1/2 PI 

90 193.49 193.477 128804 - 645660 2s 22p 3 -2s2p 4 2po _2p %-lh 02,Pl 

70 196.12 196.108 126975 - 636898 2s22p 3 -2s2p4 2po _2p l/z-% PI 

90 196.82 196.814 128804 - 636898 2s22p 3 -2s2p4 2po _2p %-% 02,K3 

90 207.55 { 207.551 126975 - 608784 2s 22p 3 -2s2p4 2po _28 Ih- 1h 02,Pl,F7 
207.620 520723 - 1 002372 2s2p4 _2p 5 20 _2po %-1/2 

90 208.34 208.342 128804 - 608784 2s 22p 3 -2s2p4 2po _28 %-1/2 D2,Pl 
212.60 212.592 520864 - 991 249 2s2p4 _2p 5 20 _2po %-% F7 

100 228.17 228.164 82442.3 - 520723 2s 22p 3 -2s2p4 20°_20 %-% D2,F9 
100 228.69 228.692 83594.9 - 520864 2s 22p 3 -2s2p4 2Do_2D %-51z D2,F9 
60 254.00 253.970 126975 - 520723 2s 22p 3 -2s2p4 2po _20 1/2-% 02,Pl 

100 255.08 255.063 128804 - 520864 2s 22p 3 -2s2p4 2po _2D %-% 02,K3 
100g 257.14 257.147 0 - 388883 2s22p 3 -2s2p4 48O _ 4P %_11z 02,K3,F9 

100g 259.52 259.496 0 - 385362 2s22p 3 -2s2p4 48O _ 4P %-% F9,D2,K3 
261.462 608784 - 991 249 2s2p 4 _2p 5 28_ 2po 1/2-% 

100g 264.24 264.230 0 - 378458 2s 22p 3 -2s2p4 48O _ 4P %-% 02,F9 
280.34 645660 - 1 002372 2s2p 4 _2p 5 2p_2po 1/2...:. 1/2 
282.206 636898 - 991 249 2s2p4 _2p 5 2p_ 2po %-% 

337.820 82442.3 - 378458 2s22p 3 -2s2p4 2Do_4p %-% 
Ml 1196.25 1196.245 0 - 83594.9 2s22p 3 _2s 22p 3 48o_ 2Do %-% F5,82 
Ml 1212.98 1212.970 0 - 82442.3 2s22p 3 _2s 22p 3 48°_20° %-% F5,82 

Mult. ReI. Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

Ml 2156.28 2156.95 82442.3 -128804 2S22p 3 _2s 22p 3 20° _2po %-% 
Ml 2211.25 2211.94 83594.9 128804 2s22p 3 _2s 22p 3 20° _2po %-% 
Ml 2244.84 2245.54 82442.3 -126975 2s 22p 3 _2s 22p 3 20° _2po %-Ih 

Wavenumber (em - I) 11m 
Observed Calculated 

Ml 1829. 5.47 126975 -128804 2s22p 3 _ 2s22p 3 2po _2po 1/2-% 
Ml 1152.6 8.676 82442.3 - 83594.9 2s22p 3 _2s22p 3 2Do _2Do %-% 
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SXI 

C I isoelectronic sequence 

Ionization energy 4071300 ± 3000 cm- 1 (504.8 ± 0.4 eV) 

References F8 Fawcett, B. C. [1975], At. Data Nuc1. Data Tables 16, 135 -164. 
F9 Fawcett, B. c., Hardcastle, R. A., and Tondello, G. [1970], J. Phys. 

B 3, 564 - 571. D2 Deutschman, W. A., and House, L. L. [1967], Astrophys. J. 149, 
451-452. 

F3 Fawcett, B. C., and Hayes, R. W. [1987], Phys. Scr. 36, 80-~U. 
F5 Feldman, U., and Doschek, G. A. [1977], J. Opt. Soc. Am. ,67, 

726-734. 

PI Podobedova, L. I., Kononov, E. Ya., and Koshelev, K. N. [1971], 
Opt. Spectrosc. (USSR) 30, 217-220. 

S2 Sandlin, G. D., Brueckner, G. E., and Tousey, R. [1977], Astro
phys. J. 214, 898 - 904. 

F6 Fawcett, B. c., and Hayes, R. W. [1973], Phys. Scr. 8, 244-248. 

S XI 

Mult. ReI. Vae. Wavelength (A.) Levels (em-I) Configurations Terms J Ref. 
No. Int. Observed Calculated Lower Upper Values 

30g,bl 30.973 30.950? 12388.1 - 3243 450? 2s22p2 -2s22p4d 3p_IF" 2-3 F3 
70g 31.054 31.054? 12388.1 - 3232 600? 2s22p2 -2s22p4d 3p_3Do 2-3 F3 
40bl 31.483 31.483? 67 146.3 - 3243 450? 2s22p2 -2s22p4d ID_IF" 2-3 F3 
20 36.659 36.659? 67 146.3 - 2795 OOO? 2s22p2 -2s2p2(.!D)3p ID-IF" 2-3 F3 
10 36.733 36.733? 67 146.3 - 2789 500? 2s22p2 -2s2p2(.!D)3p ID_IDo 2-2 F3 

30g 37.773 37.773 12388.1 - 2659800 2s22p2 _2s2p2(4p)3p 3p_3Do 2-3 F3 
20g 38.433 38.428? 5208.0 - 2607 500? 2s 22p2 _2s2p2(4p)3p 3p_ 1- F3 
109 38.528 38.534? 12388.1 - 2607 500? 2s22p2 _2s2p2(4p)3p 3p_ 2- F3 
50bl 38.966 38.966? 186251 +x - 2752 600+x? 2s2p 3 _2s2p 2(4P)3d 5so_5p 2- F3 
50bl 39.049 39.049 186 25J +x - 2 747 150+x 2s2p 3 -2s2p 2(4p)3d 5so_5p 2-8 Fa 

50g 39.110 39.110 5208.0 - 2562 100 2s 22p2 -2s 22p3d 3p_3po 1-1 F3 
60g,bl 39.240 { 39.240 0 - 2548420 2s 22p2 -2s22p3d 3p_3Do 0-1 F3 

39.240 12388.1 - 2560810 2s22p2 -2s22p3d 3p_3po 2-2 
60g 39.300 39.300 5208.0 - 2549740 2s 22p2 -2s 22p3d 3p_3Do 1-2 F3 
70g 39.323 39.323 12388.1 2555430 2s22p2 -2s 22p3d 3p_3Do 2-3 F3 

30g,bl 39.572 { 39.572 5208.0 - 2532260 2s22p2 -2s22p3d 3p_ 1Do 1-2 F3 
39.572 355350 - 2882400 2s2p 3 -2s2p 2('!D)3d 3Do_3F 3-4 

50 39.648 { 39.645? 67 146.3 - 2589 51O? 2s22p2 -2s22p3d ID_lPO 2-1 F3 
39.648 67 146.3 - 2589340 2s22p2 -2s22p3d ID-IF" 2-3 

30bl 39.717 39.717 535220 - 3053050 2s2p 3 -2s2p2(,!p)3d 3So_Sp 1-2 F3 

40 40.566 40.566 67 146.3 - 2532260 2s22p2-2s22p3d JD_JDo 2-2 F3 
40bl 40.707 40.707? 132929 - 2589 51O? 2s22p2 -2s22p3d lS_lpo 0-1 F3 
20 40.911 40.909 355350 - 2799800 2s 2p 3 - 2s 2p 2(lp)3d 3Do_3D 3-3 F3 
40 41.386 41.386 355350 - 2771 600 2s2p 3 -2s2p 2(4P)3d 3Do_sF 3-4 F3 
30 41.474 41.474 355071) - 2706 200 2.~2p3 _2.~2p2(4p)3d 3Do_3F 2-3 Fa 

30 41.543 41.543 355364 - 2762500 2s2p 3 -2s2p 2(4P)3d 3Do_ 3F 1-2 F3 
10 41.829 41.829 530177 - 2920850 2s2p 3 -2s2p2~D)3d IDO_ID 2-2 F3 
10bl 41.970 41.97/l 417419 - ? 799 AOO ?f.:?'p 3 _ 2.f.:?P 2(.!P)~d. 3po_3n 2-!l Fa 
30 42.342 42.342 530 177 - 2891 900 2s2p 3 -2s2p 2('!D)3d IDo-IF 2-3 F~ 
30 42.751 42.751 186251 +x - 2525 380+x 2s2p 3 -2s2p2('lp)3s 5so_5p 2-8 F8 

10M 4~t865 4?865 186251 +x - 2519 160+:'1:' 2s2p 3 _ ?f.:2p 2(4p)3.f.: 5so_5p 2-2 F::l 
BOg 43.123 43.123 12388.1 - 2331 340 2s 22p2 -2s22p3s 3p_3po 2-2 F6 
50g,bl 43.330 43.330 12388.1 - 2320260 2s22p2 -2s22p3s 3p_3po 2-1 F3 
40 43.900 43.900 67 146.3 - 2345060 2S22p2 -2s 22p3s ID_IPO 2-1 F3 
10 49.998 49.9981 417 419 - 26902501 2s2 3 -2s2 2(.!D 9s .p .p spo_3D 2-3 F3 
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S XI - Continued 

i 

Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Tenus J Ref. 

No. Int. Observed Calculated Lower Upper Values 

30 44.734 44.734? 355350 - 2590 790? 2s2p 3_2s2p 2(,Cp)3s 3Do_3p 3-2 F3 
20 45.205 45.205 132929 - 2345060 2s22p2 -2s22p3s IS_lpa 0-1 F3 

200g 186.84 186.84 0 - 535220 2s22p2 -2s2p 3 3p_3so 0-1 02,Pl 

\?~5g 188.68 188.67 5208.0 - 535220 2s22p2 -2s2p3 3p_3So 1-1 02,Pl 

250 190.36 190.36 67 146.3 - 592480 2s22p2 _ 2s2p3 10_lpa 2-1 02,PI 

250g 191.26 191.27 12388.1 - 535220 2s 22p 2_2s2p3 3P_ 3Se> 2-1 02,Pl 
193.13 12388.1 - 530177 2s22p2 -2s2p 3 3p_ loo 2-2 
194.89 355350 -

" 

868462 2s2p3_2p 4 30°_10 3-2 

125 213.55 213.55 355364 - 823645 2s2p3_2p 4 30o_3p 1-0 PI 
125 214.85 214.84 355076 - 820531 2s2p 3_2p 4 3Do_ 3p 2-1 PI 

100 214.98 214.98 355364 - 820531 2s2p 3_2p 4 300 _3p 1-1 PI 
250 215.95 215.97 67 146.3 - 530 177 2s22p2 -2s2p3 10_ 10° 2-2 D2,Pl 

200 217.63 217.60 132929 - 592480 2s22p2 -2s2p3 IS_lpa 0-1 PI 

125 218.99 219.00 355076 - 811 702 2s2p 3_2p 4 3Do_ 3p 2-2 PI 
200 219.13 219.13 355350 - 811 702 2s2p3 _2p4 3Do _ 3P 3-2 PI 

219.14 355364 - 811 702 2s2p 3_2p 4 3Do_ 3p 1-2 
221.48 535220 - (986736] 2s2p3_2p4 3so_IS 1-0 

150g 239.81 239.82 0 - 416986 2s 22p2 -2s2p 3 3p_3pa 0-1 02,Pl 
125g 242.57 242.59 5208.0 - 417419 2s22p2 -2s2p 3 :lp _3pe> 1-2 02,PI 
175g 242.84 { 242.85 5208.0 - 416986 2s22p2 -2s2p3 3p_3pa 1-1 F9 

242.87 5208.0 - 416947 2s 22p2 -2s2p 3 :lp_3pe> 1-0 

76 246.94- 245.91 416986 823645 2s2p3_2p 4 3pa_3p 1-0 PI 
200g 246.90 246.89 12388.1 - 417419 2s22p2 -2s2p3 3p_3po 2-2 D2,PI 
250g,bl 247.15 247.16 12388.1 - 416986 2s22p2 -2s2p3 3p_3pa 2-1 02,F9 

247.78 416947 - 820531 2s2p 3_2p 4 3po_3p 0-1 
75 247.83 247.80 416986 - 820531 2s2p 3_2p 4 3pa_3p 1-1 PI 

75 248.09 248.07 417419 - 820531 2s2p 3_2p 4 3pa_Sp 2-1 PI 
50 253.36 253.35 416986 - 811 702 2s2p3_2p 4 3pe> _3p 1-2 PI 

150 253.62 { 253.62 417419 - 811 702 2s2p 3_2p 4 3pe _3p 2-2 PI 
253.64? 592480 (986736}? 2s2p3_2p 4 Ipa_IS 1-0 

175g 281.40 281.40 0 - 355364 2S22p2 -2s2p3 3p_3Do 0-1 PI 

250g 285.58 285.59 5208.0 - 355364 2s 22p2 -2s2p3 3p_3Do 1-1 PI 
200g 285.83 285.82 5208.0 - 355076 2s22p2 -2s2p3 3p_3OO 1-2 PI 

291.57 12388.1 - 355364 2sl!2p2 -2s2p 3 sp_ 3Do 2-1 
200g 291.58 291.58 12388.1 - 355350 2s 22p2 -2s2p3 3p_3D" 2-3 Pl,F9 

Og 291.83 291.81 12388.1 - 355076 2s 22p2 -2s2p 3 3p_3D" 2-2 PI 

200 295.63 295.61 530 177 - 868462 2s2p3_2p 4 10"_10 2-2 PI 
346.77 346.71 535220 - 823645 2s2p3_2p 4 3SO_3p 1-0 F8 

0 350.50 350.49 535220 - 820531 2s2p3_2p 4 3so _3p I-I PI 
361.69 535220 - 811 702 2s2p3_2p 4 3S0 _3p 1-2 

0 362.34 362.34 592480 - 868462 2s2p3 _2p4 lpa_10 1-2 PI 

552.4 5208.0 - 186251 +x 2s 22p2 -2s2p 3 3p_ 5SO 1-2 
575.2 12388.1 - 186251 +x 2s 22p2 -2s2p 3 3p_ 5So 2-2 

Ml 782.96 5208.0 - 132929 2s 22p2 _2s22p2 3p_ IS 1-0 
Ml 1614.51 1614.51 5208.0 67 146.3 2s22p2 _2s22p2 3p_ 10 1-2 F5,S2 
Ml 1826.22 1826.21 12388.1 - 67 146.3 2s 22p2 _2s22p2 3p_ IO 2-2 F5,S2 

Mult. ReI. Wavenumber (em - 1) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 
No. Int. Observed Calculated length (A) Lower Upper Values 

Ml 7180.1 13927. 5208.0 12388.1 2S22p2 _2S22p2 3p_3p 1-2 
Ml 5208.0 19201. 0 - 5208.0 2S22p2 _2S22p2 3p_3p 0-1 
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SXII 

B I isoelectronic sequence 

Ionization energy 4552500 ± 1500 cm- 1 (564.44 ± 0.19 eV) 

References 
FlO Fawcett, B. C. [1970], J. Phys. B 3, 1152-1163. 
J7 Jefferies, J. T. [1969], Mem. Soc. R. Sci. Liege. Collect. 8, 17, 

213-234. 
F3 Fawcett, B. C., and Hayes, R. W. [1987], Phys. Scr. 36, 80-87. 
F8 Fawcett, B. C. [1975], At. Data Nucl. Data Tables 16, 135 -164. 

PI Podobedova, L. I., Kononov, E. Ya., and Koshelev, K. N. [1971], 
Opt. Spectrosc. (USSR) 30,217-220. 

8 XII 

Mult. ReI. Vae. Wavelength (A) Levels (em-I) Configurations Terms J Ref. 
No. Int. Observed Calculated Lower Upper Values 

109 23.72 23.73? 13 135.3 - 4228 ODD? 2s z2p-2sz7d zP"_2D %-% Fa 
30g,bl 24.42 24.42? 13 135.3 - 4108 OOO? 2sz2p-2s 26d zPO_2D %-% F3 
20g 25.57 25.57 0.0 - 3911 000 2sz2p -2sz5d 2po_2D I/Z-% -F3 
30g 25.65 25.66 13 135.3 - 3911 000 2s 22p -2s 25d zpo_2D %-% F3 
lOy 20.89 20.89 1313G.3 - 3732000 ~ 'J2p - 2.121' (~P")41' '1P" -')D !I/z_r./z F3 

30 27.89 { 27.884? 346700 - 3933 OOO? 2s2p 2 -2s2p(lpo)4d 2D_zF" %-% F3 
27.886? 347005 - 3933 OOO? 2s2p 2 -2s2p(lpo)4d 2D _21"" %-7/2 

20 28.18 28.18? 205 425+x - 3754 OOO+x? 2s2p2 -2s2pcapo)4d 4p_4Do %-% F3 
30g 28.22 28.22 0.0 - 3543300 2S22p -2s 24d zpo_2D I/Z-% F3 
50g 28.33 28.33 13 135.3 - 3543300 2s22p -2s24d 2po_2D %-% F3 

20 29.20 29.20 347005 - 3771 700 2.121'? - 2.5 2p CP")4d 'JD-')F" filz - 7/2 Fa 
10 29.24 29.24 346700 - 3766700 2s 2p 2 - 2s 2p epo)4d 2D _21"" %-% F3 
109 32.674 32.669 0.0 - 3061 000 2s 22p -2s2p(lPO)3p Zpo _2D Itz-% Fa 
10g,bl 32.801 32.810 13 135.3 - 3061 000 2s22p -2s2p(lpo)3p 2po_ 2D %-% F3 
IOg,bl 34.132 34.132? 0.0 - 2929 800? 2s 22p - 2s 2p epo)3p 2po _28 I/Z _I/Z Fa 

20g 34.533 34.533 0.0 - 2895800 2s 22p - 2s 2p epo)3p 2po_2D 1/2-% Fa 
30g 34.586 34.586 13 135.3 - 2904500 2s22p -2s 2p e PO) 3p 2po_2D %.-% F3 
30g 35.203 35.203 0.0 - 2840700 2s 2 2p -2s2PCP")3p 2p"_2p liz -112 F3 

30g 35.275 35.275 13 135.3 - 2848000 2s 22p - 2s 2p eP")3p 2po _2p %-% F3 
40 35.955 { 35.952 346700 - 3 128200 2s2p2 -2s2p(lpo)3d 2D _21"" %-% F3 

35.956 347005 - 3 128200 2s2p2 -2s2p(lpo)3d 2D_2F" %-7/2 

30 36.124 36.124 198 675+x - 2966 900+x 2s 2p 2 - 2s 2p (3po)3d 4p _ 41'" %.-% F3 
40bl 36.253 { 36.253 193882 +x - 2952 300+x 2s 2p 2 - 2s 2p (3po)3d 4p_ 4Do %-% Fa 

36.253 205 425+x - 2963 800+x 2s2p 2 -2s2p(3po)3d 4p_4po %-% 
40bl 36.335 { 36.335 205 425+x - 2957 600+x 2s 2p 2 - 2s 2p (3po)3d 4p_ 4Do %-7/z F3 

36.336 198 675+x - 2950 800+x 2s 2p 2 - 2s 2p epo)3d 4p_4Do %-% 

80g 36.398 36.398 0.0 - 2747400 . 2S22p-2s23d 2P"_2D 1/2 -% Fa 
~Og ::J6.56;J ::J6.564 13 }::Jo.3 - Z"I48 IUO Zs!lZp-zs!l3a !IF_!lD °tz_ 612 F3 

10 37.463 37.463 471 430 - 3 140700 2s2p2 -2s2p(lpo)3d 2p_2Do %-% F3 
60 37.603 37.603 347005 - 3006400 2s2p2 -2s2pepo)3d 2D _21"" %-7/2 F3 
40 37.714 37.715 346700 - 2998200 2s 2p 2 - 2s 2p (3po)3d 2D _21"" %-% F3 

40 38.320 38.320 347005 - 2956600 2s2p2 -2s2peP")3d 2D_2Do %-% F3 
10 38.824 { 38.819? 198 675+x - 2774 700+x? 2s2p2 -2s2pepo)3s 4p_4po %-% F3 

38.824 439580 - 3015300 2s2p2 -2s2pepo)3d 2S_2po 1/2 _1/2 
50bl 38.882 38.881 439580 - 3011 500 2s2p2 -2s2p(3P")3d liS _liP" IIz-% 1''3 

20 38.921 38.921? 205 425+x- 2774 700+x? 2s 2p 2 - 2s 2p epo)3s 4p_4po %-% F3 

203.57 198 675+x- 689910 2s2p 2_2p 3 4p_2Do %-% 
206.16 205 425+x- 690480 2s2p2_2p 3 4p_2Do %-% 

60g 212.12 212.12 0.0 - 471 430 2S22p -2s2p 2 2po _2p 1/2-% FS,Pl 
60g 215.17 215.17 0.0 - 464755 2S22p-2s2p2 2po _2p 1/2 _1/2 FS,Pl 

100g 218.21 218.20 13 135.3 - 471 430 2s22p-2s2 2 p 2po_2p %-% FS,Pl 

.1. Phys. Chem. Ret. Data, Vol. 22, No.2, 1993 



WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 353 

8 XII - Continued 

Mult. Re). Vac. Wavelength (A) Levels (em - 1) Configurations Terms J Ref. 

No. Int. Observed Calculated Lower Upper Values 

70g 221.43 221.43 13 135.3 - 464755 2S22p -2s2p2 2po_2p %_1/2 FB/PI 
60g 227.50 227.49 0.0 - 439580 2s22p -2s2p2 2po_28 1/2-1/2 FB/PI 

233.04::1 ::I467UU - Tl5805 2S2p ll_2p3 liD _up" 3h_ 9h 

233.216 233.209 347005 - 775805 2s2p 2_2p 3 20_2po %-%. FS 
234.024 234.017 346700 - 774020 2s2p 2_2p3 20_2po %-112 FB 

30g 234.48 234.50 13 135.3 - 439580 2s22p -2s2p2 .2po_28 %-112 FS/Pl 
70 240.284 240.273 193 882+z- 610075+z 2s2p 2_2p 3 4p_48° 1/2-% FS 
80 243.094 243.072 198 675+z- 610075+x 2s2p2_2p3 4p_48° %-% FS 

100bl 247.145 247.127 205 425+x- 610 075+x 2s2p2_2p3 4p_ 48° %-% FB 
70g 288.416 288.434 0.0 - 346700 2S22p -2s2p2 2po_20 1/2-% FS 

290.88 346700 - 690480 2s2p 2_2p 3 20_20° %-% 
291.142 291.142 347005 - 690480 2s2p 2_2p3 20_ 20° %_5/2 FS 
291.372 291.367 346700 - 689910 2s2pz-2p" zO_zoo %-% FS 

291.63 347005 - 689910 2s2p 2_2p3 20_ 20° %-% 
297.42 439580 - 775805 2s2p 2_2p3 28_2po 1/2-% 

299.01 439580 - 774020 2s2pz-2p·j 0Il8_ zpo J/2 -J/2 

70g 299.536 299.518 13 135.3 - 347005 2s22p -2s2p2 2po_20 %-% FS 
9 299.79 13 135.3 - 346700 2s22p-2s2p 2 2po_20 %-% 

321.49 464755 - 775805 2s2p2_2p3 2p_2po 112-% 
323.18 323.35 464755 - 774020 2s2p 2_2p 3 2p_2po 1/2-1/2 FlO 

328.39 328.54 471 430 - 775805 2s2p 2_2p 3 2p_2po %-% FlO 
.330.48 471 430 - 774020 2s2p 2_2p 3 2p_2po %-112 
399.47 439580 - 689910 2s2p2_2p3 28_ 20° 1/2-% 

444.16 444.14 464755 - 689910 2s2p2_2p3 2p_200 1/2-% FlO 
456.55 456.52 471 430 - 690480 2s2p 2_2p 3 2p_ 2Do %-% FlO 

457.71 471 430 - 689910 2s2p2_2p3 2p_200 %-% 
9 503.3 0.0 - 198675+x 2s22p - 2s2p2 2po_ 4p 1/2-% 
9 515.8 0.0 - 193882+x 2S22p-2s2p2 2po_4p 112_1/2 

9 520.0 13 135.3 - 205425+x 2s22p -2s2p2 2po_ 4p %-% 
9 539.0 13 135.3 - 198675+x 2S22p -2s2p2 2po_4p %-% 

9 553.3 13 135.3 - 193882+x 2s22p-2s2p 2 2po_4p %-1/2 

Mult. Hel. Air Wavelength (.A.) Vacuum Wave- Levels (em- J
) Configurations Terms J Hef. 

No. Int. Observed Calculated length (A) Lower Upper Values 

Ml 7611.0 7611.0 7613.1 0.0 13 135.3 2822p - 2s 22p 2po _2po 112-% J7 
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S XIII 

Be I isoelectronic sequence 

Ionization energy 5 260 000 cm -1 (652.2 e V) 

References 

D3 Dere, K. P. [1978], Astrophys. J. 221, 1062-1067. 

The feature observed in beam-foil spectra at 
1126.41 ± 0.15 A is an unresolved blend of lines belong
ing to the 2s7i - 2s8k array [S6]. The positions of these 
configurations relative to the S XIV 2s 2S1I2 limit can be 
calculated or estimated but, lacking a more accurate 
value for the limit, we have here omitted any estimated 
values for the 2s 7i and 2s 8k energies. 

F3 Fawcett, B. c., and Hayes, R. W. [1987], Phys. Ser. 36, 80-87. 
F8 Fawcett, B. C. [1975], At. Data Nucl. Data Tables 16, 135 -164. 
PIPodobedova, L. 1., Kononov, E. Ya., and Koshelev, K. N. (1971J, 

Mult. ReI. Vac. Wavelength (ft.) 

No. Int. Observed Calculated 

10 23.24 23.24? 
30bl 24.42 24.42? 
40g 24.59 24.59 
40 25.76 25.76 
30 25.83 25.82 

10 26.24 26.23 
20 26.34 26.34 
30 26.36 26.36 
10 26.71 26.71? 
30 26.99 26.99 

30 31.652 31.652 
10 31.722 { 31.720 

31.7221 
20 31.818 31.818 
50 31.944 31.944 

40g 32.191 { 32.191 
32.193 

70g 32.242 32.242 
lObl 32.801 32.801 
10 33.260 33.260 

40 33.806 33.806 
60 33.852 33.852 
90 33.951 33.951 
lObl 34.132 34.132 
20bl 34.632 34.632 

20 34.689 34.694 
20 34.748 34.748 
10 34.798 34.792 
10 34.872 34.872 
30 35.614 35.612 

50 35.667 35.667 
30 35.735 35.736 
50 36.559 36.559 

2500 25fi.68 25fi.685 
259.08 

S XIII 

Opt. Spectrosc. (USSR) 30, 217 - 220. 
S6 Serpa, F. G., and Livingston, A. E. [1991], Phys. Rev. A 43, 

6447-6450. 
WI Widing, K. G. [1978], Astrophys. J. 122, 735 -739. 

Levels (em-I) Configurations Terms J Ref. 
Lower Upper Values 

213 182 - 4516500? 2s2p-2s5d 3po_3D 2-3 F3 
213 182 - 4308000? 2s2p-2p4p 3po_3D 2-3 F3 

0 - 4066700 2s2 -2s4p IS_lpo 0-1 F3 
203474 - 4085500 2s2p-2s4d 3PO_ 3O 1-2 F3 
213 182 - 4085500 2s2p-2s4d 3po _30 2-3 F3 

213 182 - 4024900 2s2p-2s4s apo _as 2-1 F3 
528796 - 4325000 2p2 -2p4d 3p _3Do 1-2 F3 
536856 - 4331 000 2p 2_2p4d 3p _300 2-3 F3 
589449 - 4333500? 2p 2_2p4d ID_lp 2-3 F3 
389583 - 4095000 2s2p-2s4d lpo_'O 1-2 F3 

213 182 - 3372500 2s2p-2p3p 3po _3p 2-2 F3 
203474 - 3356 100 2s2p-2p3p 3po _3S 1-1 F3 
213 182 - 3365600? 2s2p-2p3p 3po _3p 2-1 
213 182 - 3356 100 2s2p-2p3p 3po _3S 2-1 F3 
213 182 - 3343700 2s2p-2p3p 3po_3D 2-3 F3 

0 - 3 106500 2S2_2s3p IS_apo 0-1 F3 
213 182 3319400 2s2p-2p3p apo _Ip 2-1 

0 - 3 101 500 2S2 -2s3p IS_lpo 0-1 F3 

389583 - 3438300 2s2p-2p3p lpo _IS 1-0 F3 

389583 3396200 2s2p-2p3p 'po _10 1-2 F3 

199 181 - 3 157200 2s2p-2s3d 3po _3D 0-1 F3 
203474 - 3 157500 2s2p-2s3d 3po _30 1-2 F3 
213 182 - 3 158600 2s2p-2s3d apo _3D 2-3 F3 

389583 - 3319400 2s2p-2p3p lpo_lp 1-1 F3 
536856 - 3424400 2p2_2p3d 3p_3po 2-2 F3 

528796 3411 100 2p2_2p3d 3p_30O 1-2 F3 

536856 - ::J 414 700 2p2_2p3d 3p_3n° 2-3 F3 

536856 - 3411 100 2p2 -2p3d 3p_ 3Do 2-2 F3 

589449 3457 100 2p2_2p3d ID_lpo 2-1 F3 

203474 3011 500 2s2p-2s3s 3po _3S 1-1 F3 

389583 - 3 193300 2s2p-2s3d 'po-10 1-2 F3 

213 182 - 3011 500 2s2p-2s3s apo _as 2-1 F3 

(721 825) - 3457 100 2p2 -2p3d IS_lpo 0-1 F3 
0 - 389583 2s2 -2s2p IS_lpo 0-1 F8,Pl 

203474 - 589449 2s2p-2p 2 3po_JD 1-2 
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8 xm - Continued 

Mult. Ret Vac. Wavelength (A) Levels (em-I) Configurations Tenns J Ref. 
No. Int. Observed Calculated Lower Upper Values 

265.77 213 182 - 589449 2s2p-2p 2 3po_ 1D 2-2 
75 299.93 299.956 203474 - 536856 2s2p-2p 2 3po _:lp 1-2 F8,PI 

::100.99 389583 - [721 825) 2s2p-2p 2 IPO_lS 1-0 

50 303.38 303.384 199 181 - 528796 2s2p-2p 2 ··apo _3p 0-1 F8,Pl 
\.50 307.39 307.388 203474 - 528796 2s2p _2p2 :If" _:lp 1-1 Fa,PI 

125 308.94 308953 213 IR2 - fi!lfi 856 2s2p-2p 2 3po_.'lp ?'-2 FS,Pl 
25 312.73 312.732 203474 - 523237 2s2p-2p 2 :lpo _:lp 1-0 F8,PI 
50 316.85 316.843 213 182 - 528796 2s2p-2p 2 :If" _:lp 2-1 Fa,PI 

g 491.46 491.46 0 - 'II' 
203474 2S2_2s2p IS_apo 0-1 D3,Wl 

500.42 500.34 389583 - 589449 2s2p-2p 2 If"-ID 1-2 Fa 

1126.41 ·2s7i-2s8k I_KO 86 

J. Phys. Chern. Ref. Data, Vol. 22, No.2, 1993 



356 V. KAUFMAN AND W. C. MARTIN 

SXIV 

Li I isoelectronic sequence 

Ground state 1s 22s 2S1l2 

Ionization energy 5 702 400 ± 600 cm -1 (707.01 ± 0.08 e V) 

The positions of the 1s25s, 5d, and Sf levels have been 
estimated by using the methods of Edlen [1979]. 

References 

We have listed predicted wavelengths for lines of the 
1s2s2p 4po _1s412 4p multiplet (399 - 428 A); such transi
tions have been observed in other spectra of the Li se
quence. 
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or 1s231levels given here. Most of the calculated wave
lengths involving Is 2131' levels given here are for transi
tions that contribute to features observed in the 4.3 to 
5.05 A range [B6,A2]. Vainshtein and Safronova's table 
of calculated wavelengths includes transitions froIll addi
tional levels of such configurations. 
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Mult. ReI. Vac. Wavelength (A) 

No. Int. Observed Calculated 

14g 4.3581 { 4.3570 
4.3578 

17 4.3761 4.3712 
4.3723 
4.3723 
4.3741 
4.3751 
4.3752 
4.3789 

29g 4.3826 { 4.3814 
4.3816 
4.3818 

91 4.3886 r869 
4.3876 
4.3877 
4.380S 
4.3905 

10 4.3961 4.3974 
10 4.4003 4.4005 

6 4.4133 { 4.4108 
4.4138 

5.0472 

r
0461 

5.0466 
5.0467 
5.0471 
5.0471 
5.0481 

S XIV 
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G3 Goldsmith, S., Oren, L., and Cohen, L. [1974], AstrophYs. J. 188, 

197 -200. 
S3 Sandlin, G. D., Brueckner, G. E., Scherrer, V. E., and Tousey, R. 
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LI51-153. 

Lt:vels (em-I) Cunfiguratlons Terms J Ref. 
Lower Upper Values 

0 - [22951 6001 Is22s -ls2s(l8)3p 28_ 2po 112-% B6 
0 - [22947400] lsl:2s-ls2s(lS)3p "8 -"PO 1/2 - J/2 

224366 - (23 101 500) Is22p -ls2pepO)3p 2po _2p 112-% B6 
224366 - [23095400] ls22p -ls2p(!PO)3p 2po -:!D 1/2-% 
224366 - [23095400] ls22p -ls2p(lPO)3p 2po _2p 112_1/2 
239429 - [23 101 5001 ls<:l2p -ls2p(lpo)3p zpo _zp .112- 312 
239429 - [23096000] Is22p -ls2pepO)3p 2po _2D %-'% 
239429 - [23095400] ls22p -ls2p(lPO)3p 2po _2D %-% 
224366 [23061 1001 Is22p -ls2pcaPO)3p 2po _28 1h,_1/2 

0 - [22823800) ls22s-1s2s(3S)3p 2S _2po 112-1/2 B6 
0 - [22822700] ls22s-1s2s(3S)3p 28_2po 112-% 

239420 [23 061 1001 ls22p Is 2p (3pO)3p 2po 2S %-_J/z 

224366 [23 019500) ls22p -Is 2p caPO)3p 2po _2D 112-% B6 
224366 - [23015900] ls22p -ls2s(lS)3d 2po _2D 112-% 
239429 - [230304001 Is 22p - Is 2p epO)3p 2po _2D %-512 
230420 - [23 0106001 Is22p - 1s2p(3J>O)3p 2po _2D %-%. 
239429 [23015900] ls22p -ls2s(lS)3d 2po _2D %-% 

224366 - [22965 100) ls22p -ls2PCP")3p 2po _2p 1/2-112 B6 
239429 - [22964 1001 Is22p-1s2pCPO)3p 2po_2p %-%. B6 
224366 - [228960001 Is22p-ls2sCS)3d 2po _2D Ih,-% B6 
239429 - [22895600] ls22p - Is 2seS)3d 2po _2D %-% 

3220 100 - [23037 400) IS23s -ls2p(lPO)3s 28 _2po 112-1/2 A2 
3220 100 - [23 03r; 400J 1.5 2&; -1~2p('pO)& ?S-?P" 112-% 
3 286 550 - [23 101 500] IS23p -ls2pepO)3p 2po _2p %-% 
3282020 - 123095400] Is 23p -Is 2p e PO)3p 2po _2p 1/2 -1/2 

3282020 - 123095400) ls23p -ls2pepO)3p 2po _2D Ih,-%. 
3286550 - 23096000 Is23p -ls2PCP")3p 2P"_!lD %_5/2 



WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 357 

S XIV - Continued 

i i i 

Mult. ReI. Vac. Wavelength CA) Levels (cm- I ) Configurations Terms J Ref. 

No. Int. Observed Calculated Lower Upper Values 

5.0569 5.0582 224366 [19994200) Is22p -ls2p2 2po _Z8 1/2_112 A2 
5.0611 5.0621 239429 - [19994200) ls22p-ls2p2 2p"_ 2S %-112 A2 

g 5_0flfl2 { 5.0657 0 - [19 740800\ Isz2s -ls(2S)2s2p(lPO) 2S_2po 1/2_%. A2 
5.0667 0 - [19 736800] Is 228 -lseS)2s2pepo) 2S_Zpo 1/2_1/2 

\(J , 5.0865 { 5.0855 0 - [19663900] ls22s -lseS)2s2p(3po) 2S_2po 1/2-% A2 
5.0875 0 - [19656 100] Is228 -ls(lS)2s2p(3po) 2S_2po l/z _1/2 

5.0907 { 5.0917 224366 - {19 864 000] Is22p-ls2p2 2po _2p 1/2_112 A2 
5.0919 239429 - [19878500] Is22p-ls2p2 2po_Zp %-%, 

5.0968 5.0982 224366 - {l~. 839 000] Is22p -ls2p2 2po _2D l/z-% A2 
5.1014 5.1024 239429 - [1.9838200] Isz2p-ls2p2 2po_2D %_512 A2 
5.1284 {501290 224366 - [19 721 300) Is22p-ls2p2 2pO_4p 1/2-% A2 

5.1293 239429 - [19 735 300) ls22p -ls2p 2 2pO_4p %-% 
5.1312 239429 - [19727900) ls22p -ls2p 2 2pO_4p %-% 
5.1323 0 - 1I9 484 500] Is22s-1s(2S)2s2p(3po) 2S_4po 1/2-%. 

21.660 224366 - [4841 120J ls22p -ls25d 2po_ 2D Ijz_% 

21.730 239429 - [4841 420) ls22p _IS25d 2po_2D %-% 
?1_74R 224 ~66 [4822 fl50] ls22p- b 25s 2pO_2S 1/2 _1/2 

21.819 239429 - (4822550) Is22p-ls 25s 2po_2S %-% 
30g 22.98 { 23.005 0 - 4346860 ls22s-ls24p 2S_2po 1/2 -% F3 

23.015 0 - 4344980 1S225 -ls24p 2S_2po 1/2 -112 

20 24.28 24.285 239429 - 4357210 ls22p -ls24d 2po_2D %-% F3 

30 24.42 24.418 224366 - 4319700 ls:.!2p-ls24s 2po _28 %-%, Fa 
24.508 239429 4319700 Is22p _IS248 2pO_2S %-11z 

30g 30.427 30.427 0 - 3286550 1822s -ls23p 2S_2po 1/2-% F6,Bl,G3 

20g 30.469 30.469 0 - 3282020 ls22s-1s23p 28_2po liz -liz F6,Bl,G3 

50 32.410 32.416 224366 - 3309260 ls22p -ls23d 2p<'_2D %-% F6,Bl 
90 32.564 32.560 239.429 - 3310 680 Is22p-ls23d 2po_2D %-% F6,Bl 
10 33.384 33.381 224366 - 3220 100 ls22p-ls23s 2PO_2S 1/2 _1/2 Bl 
30 33.546 33.549 239429 - 3220100 ls22p -ls23s 2po -28 %-% Bl 

64.140 3282020 - [4841 120] Is23p -ls25d 2po_2D 112-312 

64.314 3286550 - [4841 420] Is23p -ls25d 2po_2D %-%, 
65.254 3309260 - [4 841 7301 Is23d-ls251 2D_2p:> 3/2-% 
65.308 3310 680 - [4 841 880J Is23d -ls251 2D_2p:> %-%, 

10 88.744 88.750 3220 100 - 4346860 Is23s-1s 24p 2S_2po 1/2 _3/'1 Bl 
10 88.884 88.898 3220 100 - 4344980 ]s23s -ls24p 2S_2po 112 - 112 Bl 

10 93.062 93.062 3282020 - 4356570 ls23p -ls24d 2po _2D 1/2-% Bl 
10 93.394 93.400 3286550 - 4357210 ls23p - Is24d 2po_ 2D . %-512 Bl 
20 95.386 95.386 3309260 - 4357630 Is23d -ls241 2D_2p:> %-% BI 
40 95.488 95.488 3310 680 - 4357930 ls23d -ls241 2D_2p:> %-7/2 BI 

96.369 3282020 - 4 319 700 Is23p -ls24s 2po _2S 112-112 

96.791 3286550 4319700 ls23p -ls24s 2po_2S %-% 
398.7 [194845001 [19735300] IseS)2s2p(3pO)-ls2p 2 4pO_4p %_5/2 
404.0 {19 480 400] - (19 727 900J Is eS)2s 2p caPO) -ls2p2 4po_4p 1/2-% 
410.8 [194845001 - (19 7279001 Is (2S)2s2p caPO) -ls21J 2 4p"_4p 3/2 _3/'.1 

415.1 [19494400] [19 735300) lseS)2s2p(3PO)-ls2p2 4pO_4p %-% 

415.1 (19480400) - [19 721 300] Is eS)2s 2p (apo) -1 s 2p 2 4po_4p 1/2 -112 

300" 417.66 417.66 0 - 239429 ls22.~ _1.~22p 2~_2po 1/2_3/'.1 W2.S~,n3 

422.3 (19484500) - [19 721 300] IseS)2s2pepO) -ls2p2 4pO_4p %_112 
428.3 . [19494400] - [19727900] Is (ZS)2s 2p (3pO) -1 S 2p 2 4po _4p %-% 

300g 445.70 445.70 0 - 224366 ls22s-1s22p 2S_2po 1/2_1/2 W2,83,D3 
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358 v. KAUFMAN AND W. C. MARTIN 

Sxv 

He I isoelectronic sequence 

Ground state 1S2 ISO 

Ionization energy 26001513::!: 400 cm- 1 (3223.78::t: 0.05 ~V) 

The calculated wavelengths for the 1S2 ISo-1s2p Ipy, 
3py resonance lines near 5.0 A are probably accurate 
within about 0.00010 A [MZM90]; the estimated uncer
tainties of the experimental values are about 0.0002 A. 
The calculated wavelengths for transitions from other up
per 1snllevels have estimated uncertainties from one to 
several units in the last decimal place. 

We have included calculated wavelengths for a number 
of transitions from doubly-excited 2sZp and 2pZ. upper 
levels; these transitions give rise to the most prominent of 
the S xv "satellite" features near the S XVI resonance 
doublet at 4.73 A. SateHite transitions involving stiH 
higher S xv 2lnl' configurations with n ~ 3 would lie 
nearer the S XVI doublet and affect its structure and 
shape as observed in some sources [B7]. 

Sxv 
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Mult. ReI. Vac. Wavelength (A) Levels (em-I) Configurations Tenus J Ref. 
No. Int. Observed Calculated Lower Upper Values 

109 3.8828 0 - [25754601] Is2-lslOp lS_lpo 0-1 
15g 3.8916 0 - (25696685) Js 2-1s9p IS_lpo 0-1 
20g 3.9039 0 - [25615 718] Is2 -ls8p IS_lpa 0-1 
25g 3.9219 0 - (25497627) IS2 -ls7p lS_lpa 0-1 
:350 9.9493 39501 0 - (?fi 31fi 6Q3] 1.~2_1.~6p l~_lpo 0-1 A2 

50g 3.9983 3.9978 0 - [25014007] Is2 -ls5p lS_lpa 0-1 A2 
2g 3.9988 0 - 125007798) Is2-1s5p lS_3po 0-1 

100g 4.0892 4.0885 0 [24458842] Is!l-ls4p lS_lpa 0-1 A2 
5g 4.0906 0 - [24446570] ls2-1s4p IS_3pa 0-1 

400g 4.2999 4.2991 0 [23 260 416] ls2-1s3p IS_lpa 0-1 A2,B8 

20g 4.3055 4.3047 0 - (23230551) 1s2-1s3p IS_3po 0-1 B8 

4.7410 [19846285] - [40939 JOO} Is2p-2p2 Ipa_IS 1-0 
8 4.7594 4.7612 [19745473] - [40748400] Is2s-2s2p IS_lpa 0-] B7 

15 4.7734 4.7705 [19602076) - (40 564200] Is2s-2s2p as_3pa 1-2 B7 
1.7710 (19737521) {40 684 300} ls2p-2p 2 3po _3p 1-2 

4.7742 [19602076] - [40548200] Is2s-2s2p as_apa 1-1 
4.7756 [19602076] - [40541 800] Is2s-2s2p as_3pa 1-0 
4.7761 [19734314] - [40671900} Is2p-2p2 3po _3p 0-1 
4.7768 [19737521] - [40671 9001 Is2p-2p2 apa_3p 1-1 

4.7770 [19750573) - [40684300) ls2p-2p2 3pa_3p 2-2 

4.7787 [19737521} - [40663600] Is2p-2p2 3pa_3p 1-0 
4.7798 [19 700 (73) - (40071 900) Is2p-2p?' !II'" _:11' 2-1 

27 4.7840 4.7849 [19846285] - [40745200) Is2p-2p2 lpo_1D 1-2 B7 
4.7989 [19846285] [40684300} Is2p-2p2 lpo _3p 1-2 

4.8071 19745473 - 40548200 Is2s-2s2p lS_3po 0-1 
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WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 359 

S xv - Continued 

Mult. ReI. Vac. Wavelength (l~) Levels (em-i) Configurations Tenns J Ref. 

No. Int. ObselVed Calculated Lower Upper Values 

4.8390 [1984(285) - [40 oIl 8001 1~2p-252 lp~_IS 1-0 

1000g 5.03866 5.03873 0 (198462851 ls2-1s2p lS_lpe 0-1 S4,A3 

g,M2 5.06314 0 - 119750573] ls2-1s2p IS_ape 0-2 

50g 5.0667 5.06649 0 - [19737521J ls2-ls2p 18_3po 0-1 84 

g,M] 5.10150 0 - {I9 602 0761 Is2 -ls2s lS_3S 0-1 

20.635 [19602076} - (24448 1991 ls2s-Is4p 3S_3PO 1-2 
20.642 fI9 602 076] - [244465701 1s2s-1s4p 38_3po 1-1 
20.644 [196020761 - (24446 163) Is2s-1s4p 3S_3po 1-0 
21.177 (19 734 3141 - {24 456 527} Is2p-ls4d 3po_ 3D 0-1 
21.191 (19737521) - 12445& 527} Is2p-ls4d 3po_3D 1-2 

21.216 {19 7454731 - (244588421 Is25 -ls4p i8_ lpo 0-1 
21.247 [19750573) - [24457 176] ls2p-ls4d :!po-;$D 2-3 
21.686 (19846285j - 124457576} ls2p-ls4d Ipo_ 1O 1-2 
27.530 (19602076) - [23234429J ls2s-1s3p 38_3po ~ -2 
27.560 l19 602 0761 - [232305511 ls2s-1s3p 38_3po 1-1 

27.567 119602076} 123229571J Is2s-ls3p 3S_3po 1-0 
28.407 (19734314) - (23254611} ls2p-ls3d 3po_3D 0-1 
28.432 [19737521j - (23254 (45) ls2p-ls3d :lPO_3D 1-2 
29.150 [197151173} - [23 2GO 41G} 1.s2$-ls3p IS_Jpo 0-1 

28.526 (19750573) - 123256 165) ls2p-ls3d 3po_3D 2-3 

28.911 {I9 734 3141 - (23 193 163) ls2p-ls3s 3PO_3S 0-1 
28.938 (19737521) 123 193 163J ls2p-ls3s :lpo_aS 1-1 
29.048 119750573J - 123 193 163} Is2p-ls3s .'lpo_3S 2-1 
29.318 [19846285} - 123257 ]951 ls2p-ls3d Ipo_ID 1-2 
29.544 (198462851 - 123231 0871 Js2p-ls3s Ipo_IS 1-0 

48.52 (23254611) - (25315445} ls3d-ls6f 3D_3F" 1-2 
48.52 [232546451 l25 315 4451 ls3d-ls6f 3D_3F" 2-3 
48.56 l282561651 - {25 315 4451 ls3d-ls6J 3D_3F" 3-4 
48.58 l232571951 - {25 315 445) Is3d-ls6f iD_iF" 2-3 
5S.8& l23 264 Sll} - [25013 6621 IslJd-Is5f :lD_:tf'" 1-2 

56.85 (23254 6451 (25 013 562) ls3d-ls5J 3D_3F" 2-3 
56.90 (23256 1651 [250135621 ls3d-ls5f 3D_SF" 3-4 
56.94 (23257195} [25013562} ls3d-ls5f lD_'F" 2-3 
79.68 [23 193 1631 - [244481991 Is3s-ls4p 3S_3PO 1-2 
79.78 [23 193 1631 - (244465701 ls3s-1s4p 3S_3PO 1-1 

79.81 [23193163) - 124446163J ls3s-1s4p ,'1S_,'1po 1-0 
81.45 (23231 0871 (24458842) Is3s-1s4p IS_lpo 0-1 
81.50 (23229571! - {24' 4565271 ls3p-ls4d 3po _3D 0-1 
81.57 (23230551J - (24456527J ls3p-ls4d 3po_3D 1-2 
81.78 {23 234 4291 - 124457 1761 ls3p-ls4d 3po_8D 2-3 

83.11 (23254611) - (244578891 ls3d-ls4f 3D_3F" 1-2 
83.11 (23254 6451 - (24457889J ls3d-ls4J 3D_ 3po 2-3 
83.21 [23256165] - 124457889] ls3d-ls4f 3D_8? 3-4 
83.29 (23257 195) - {24 4578891 ls3d-ls4f iD_IF" 2-3 
83.53 [23260416J - (24457576] ls3p-ls4d lpo_1D 1-2 

116.60 (24457889J - (25315534} Is4f-ls6g F"-G 
179.91 124457889} 125013723} Is41- \!lno F"-G 
331.16 (250135621 - [253155341 ls5J-ls6g po-G 
331.27 [250137231 - [25315 589) ls5g-1s6h G-H" 
409.49 [19602076J - 1198462851 ls2s-1s2p 3S_1po 1-1 

673.43 673.41 [196020761 - (197505731 ls2s-1s2p 3S_3pe> 1-2 D5 
738.31 1196020761 - (19737 5211 Is2s-1s2p 3S_3po 1-1 

156.44 756.21 [196020761 - [19734314} Is2s-1s2p ,'1S_3po 1-0 D5 
991.95 (19 7454731 - (I9846285} ls2s-1s2p lS_lpo 0-1 

---

J. Phys. Chem. Ref. Data, Vol. 22, No.2, 1993 



360 v. KAUFMAN AND W. C. MARTIN 

SXVI 

H I isoelectronic sequence 

Ground state Is 2S1I2 

Ionization energy 28 182526 ± 4 cm -1 (3494.1892 ± 0.0010 eV) 

The calculated wavelengths have estimated uncertain
ties in th~ range from less than unity to a few units in the 
last decimal place. 
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8 XVI 
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Mult. ReI. Vae. Wavelength CA) Levels Cern - J) Configurations Tenns J Ref. 
No. lnt. Observed Calculated Lower Upper Values 

20g 3.695797 0 - [27057763] Is-5p 28~2po 1/2-% 
109 3.696008 0 (27056215) Is-5p 28_2po 1/2 _1/2 
40g 3.784311 0 - [26424890J Is-4p 28_2po 1/2-% 
20g 3.784744 0 - [26421 866) Is-4p 2S_2po '/2 _1/2 

130a 3.990802 0 - (25057620) Is-3p 28 _2»0 1/2-% 

70g 3.991944 0 - (25050449) ls-3p 28_ 2»0 1/2 -liz 
1000g 4.7276 4.727351 0 (21 153 494.8J Is-2p 28 _'lop<' %-'% 84,A2 
500a 4.7335 4.732764 0 - 121 129300.41 Is -21) 28_ 2»0 J/2-'/2 84.A2 

16.86779 [21 129300.4) - (27057760) 2p-5d 2po_20 1/2-% 
16.87019 [21 130 146.8] (27057763) 2s-5p 28_ 2po J/2-% 

16.87459 [21 130 146.8] [27056215] 2s-5p 28_ 2po J/2-'1'I. 
16.93543 [21 153 494.8] - [27058274J 2p-5d 2»0_20 %-% 
18.88366 [21 129300.4J - [26424885] 2p-4d 2»0_20 %-% 
18.88666 [21 130 146.8] - [26424890] 2s-4p 28_2»0 J/2-% 
18.89745 [21 130 146.8] - [26421 866) 2s-4D 28_2»0 1/2 _1/') 

18.96672 [21 153 494.8] - [26425887] 2p-4d 2po_2D %-% 
25.45626 [21 129300.4) - [25057607] 2p-3d' 2»0_20 1/2-% 
2n.41\11\6 [21 1~0 146.8] - (25057620) 2.~ -3p 2s_2p<> 1/2_% 
25.50824 [21 130 146.8] - (25050449) 2s-3p 28_2po J/2_1/2 
25.59845 [21 153494.8) - (25059982) 2p-3d 2PO_2O %-% 

49.8179 [25 050 449J - [27057760] 3p-5d 2po_2D J/2-% 
49.8241 [25050703] - [27057763) 3s-5p 28_2po 1/2-% 
49.8626 (25050703) - [27056215] 3s-5p 28_ 2»0 1/2-1/2 
49.9834 [25057607] - (27058273) 3d-5f 20_2? %-% 
49.9837 [250571\20) - [27 OnR 274) ~p-fid 2p<>_2D %_5/2 

50.0364 [25059982] - [27058529] 3d-5f 20_2? 5/2-% 
72.7571 (25050449) - [26424885] 3p-4d 2»0_20 1/2-% 
72.770~ [25 050 70~] - [2n 424 890] :t~ -4p 2S_2po J/2_3/2 
72.9308 [25050703] - [26421 866J 3s-4p 28_ 2po 1/2 - J/2 
73.0846 [25057607] [26425885] 3d-4f 20_2? %-% 

73.0852 [25057620] - [26425887] 3p-4d 2»0_20 %-% 
73.1849 [25059982] [26426385J 3d-4f 20_2? %-% 

157.259 (26421 8661 - l27 057 7801 4p-5d 2po_2D 1Jz-% 
157.881 [26424885) - [27058273] 4d-5f 20_2? '%-% 
15788? [26424890] - [27058274] 4p-5d 2p<>_ 20 3/9. _5/2 

158.067 e26 425 887] - [27058529J 4d-5f 20_2? %-1/2 
[26425885] - [27058528) 4f-5g 2fO_2G %-1/2 

158154 426 - 058 nR2) 4f-5g 2fO_2G 1/2 _9/2 



WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 361 

8 XVI - Continued 

Mult. Ret Air Wavelength (A) Vacuum Wave- Levels (em-I) Configurations Terms J Ref. 
No. Int. ObselVed Calculated length (A) Lower Upper Values 

4281.1 4281.8 4283.0 [21 130 146.81 - [21 153 494.81 2s-2p 2S_2PO %-% G4 

Wavenumber (cm- l ) p.m 
I -Observed Calculated 

846.4 11.815 [21 129300.4] - [21 130 146.8] 2p-2s 2po _28 1/2-1/2 
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3. Finding List for S I through S III 

Wavelength (A.) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum 

647.299 1 11 727.689 1 II 840.831 9 u 
Vacuum 647.44:3 1 II 72&.685 259 m 84!lR!lO R n 
440.765 5 III 647.542 8 II 728.805 3 II 844.048 5 II 

475.286 7g,w 111 647.657 8bl II 729.059 3 II 865.864 4 11 

476.351 4g Ul 652.391 5g 11 729.519 12 m 866.210 7 11 
476.405 7g,w m 652.741 ')g 11 729.783 7 If 867.152 6 ([ 

477.035 4g 1\1 654.34 1bL III 730.040 9w III 867.503 4 n 
477.386 5g III 655.084 6 II 730.758 109 III 875.415 2g 11 

478.257 5g m 655.220 11 11 732.368 109 m 875.650 Ig II 

480.533 5g,w III 655.360 5 II 732.448 5 II 877.675 3 II 

480.968 6g III 657.998 4 II 733.021 2 III 881.359 19 II 

481.234 4g III 660.160 4 II 733.328 9bl III 894.426 6 n 
481.712 Ig III 660.809 2bl II 734.061 3 111 894.799 7 11 

482.463 6g,w 111 660.931 8 11 735.238 l1g III 900.28 1 J]] 

482.953 8g III 662.267 109 II 736.250 5w III 901.677 1 III 

484.172 6g III 664.315 9g II 738.471 9bl,w 1Il 902.571 4 IU 

484.564 7g [I[, 665.519 8g n 740.898 8 11 906.885 12g u 
484.874 5g 1ll 669.105 8 11 741.165 10 n 910.484 . 11g n 
485.255 7g,w III 669.435 7 II 742.063 7 11 911.734 5 III 

485.818 5g 1U 669.580 5 11 742.318 7 u 912.735 109 11 

486.140 Ig III 669.808 8 II 744.580 7 II 915.390 9 n 
489.627 6g,w IJI 677.734 20g III 744.838 9 II 918.809 8 II 

49U.~03 Zg,w III 678.4158 30y JU 745.996 5 II 910.205 6 lJ 

494.511 7g,w III 679.115 109 III 746.072 2 II 928.98 JOg,a I 

499.988 7 III 680.681 20g III 746.176 1 II 929.51 109,a r 
500.444 10 III 680.929 8g Jll 746.256 6 11 930.12 10g,a 1 
503.510 7 III 680.061 12g 1II '7B3.214 7 TI 931.09 200.0. I 

515.931 8 III 681.470 4g III 763.657 109 II 932.08 20g,a I 

536.547 5 lU 682.879 4g 1U 704.420 Ug \\ 933.53 '2.(\g,u. \ 

542.984 7 III 683.067 4g m 765.391 4 n 935.19 25g,a r 
547.147 3 III 683.459 5g III 765.572 8 II 937.421 9 n 
558.755 2g II 683.586 15 111 765.693 12g II 937.684 10 II 

558.924 2g II 685.380 8g III 773.459 8 II 937.96 30g,a I 

559.131 2g II 687.551 7 t1 773.643 4 II 940.1 g,a,B I 

560.713 2g 11 687.776 5 11 774.255 5 1\ 940.6 g,a,B 1 

571.156 3g n 687.992 4 11 774.445 10 u 941.21 30g,a I 

571.364 4g Il 688.884 4 II 785.023 2 11 944.85 25g,a 1 

571.779 5g II 689.110 3 II 785.302 5 u 945.7 g,a,B I 

573.523 4g II 690.535 5 11 786.615 7 11 946.3 u,a,B 1 

573.627 Ig u 690.760 6 II 786.906 8 II 946.45 30g,a I 

573.813 19 II 691.029 1 n 788.279 4 (( 952.48 30g,a 1 

574.397 2g II 691:366 4 II 788.564 1 II 953.6 g,a,B I 

576.057 Ig II 691.514 7 (( 788.989 10 III 954.74 40g,a I 

576.978 19 n 691.639 \) 11 790.675 llbl UI 068.32 30g, a I 

588.958 1 1I 691.859 7 II 798.953 5 II 965.32 409,0. 1 

589.079 1 11 692.370 7 11 799.155 8 11 967.4 g,a,B 1 

593.507 8U II 694.564 6 rr 800.037 5bl II 969.13 40g,a I 

~93.835 109 II 694.714 7 rr 804.005 10 " 990.05 40u.a 1 

594.475 llg II 698.731 l1g III 804.313 3 II 993.93 30g,a t 

597.494 5g lJ 699.557 3 n 804.411 8 If 994.6 g,a,B I 

597.760 Ig II 699.609 5 II 808.692 6 II 996.007 8 II 

599.834 Ig 11 099.782 1 II 808.776 7 II 996.98 40g,a I 

600.661 6bL 11 700.151 15g III 808.896 4 u 1000.4 20g,a,B I 

602.446 5g II 700.187 50 III 820.880 3g III 1000.485 7 u 
603.430 4g II 700.280 20g III 822.567 4g III 1000.804 4 II 

6 Hl.437 1 II 700.664 1 II 822.854 2g u 1006.093 2 II 

616.560 2 n 702.778 35g III 824.048 7 It 1006.261 2 u 
627.390 1 II 705.187 1 II 824.370 6 II 1012.504 50g til 

629.340 1 11 705.617 9 n 824.828 6 III 1014.119 6 n 
640.412 12g II 706.144 1 II 826.586 6 II 1014.449 10 n 
640.902 13g II 707.869 8 II 826.903 9 n 1015.487 25g III 

641.767 15g II 708.024 5 II 836.002 2 II 1015.573 12g III 

644.488 1 II 710.951 30 m 836.29:l 9bL m 1015.783 25g ut 

644.623 1 II 714.199 19 II 836.328' 2 11 1018.80 1Ou,a 1 

645.012 1 \\ 724.289 109 U\ 837.255 1\ u 1019.09 15g,a 1 

645.920 10 II 725.858 25g 111 840.814 7 II 1019.44 15g,a I 
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Finding List for S I through S III - Continued 

Wavelength (A) " Wavelength (A) 
II 

Wavelength (A) Wavelength (A) Int. Spectrum Int. Spectrum Int. Spectrum Int. Spectrum 

1019.537 9 II 1095.58 20g,a I 1208.850 5g 1 1279.028 4 II 

1019.87 20g, a I 1096.6 g,a,B I 1211.212 109 I 1279.489 2 II 

1020.41 20g,a 1 1096.602 6 II . 1211.38 g,a 1 1280.0991 500g I 

1021.03 30g,a I 1007.40 45g,a I 1212.705 Ig I 1280.350 1 II 

1021.112 150g III 1097.81 45g,a I 1213.99 g,a I 1284.962 1 [( 

1021.254c g II 1098.02 30g,a I 1214.295 Ig I 1288.387 1 II 

1021.328 150g III 1099.14 20g,a,B I 1214.318 20g I 1295.6526 1600g I 

1021.539 Ig II 1099.96 40g, a I 1214.641 3g I 1290.1738 80Dy 1 

1021.76 30g, a I 1101.26 20g,a,B I 1214.98 a 1 1300.9066 80 I 

1022.73 40g,a I 1101.975 4 II 1215.45 a,bl I 1302.3370 1500g I 

1023.91 50g,a I 1102.360 7 II 1216.425 5g I 1302.8633 looOg I 

1025.08 45g, a I 1103.60 g,a,B I 1217.025 5g I 1303.1105 10000 I 

1025.45 40g, a I 1106. g,a,BB I 1217.27 g,a I 1303.4295 11000 I 

1025.95 50g,a I 1121.760 4 III 1218.51 g I 1305.8834 13000 I 

1027.46 25g, a I 1122.413 7 III 1218.571 2g I 1308.2 a,B I 

1028. g,a,B I 1124.396 5 II 1218.595 35g I 1309.3 a,w I 

1029.98 35g,a I 1124.978 8 II 1218.95 a I 1310;1940 1400~ I 

1030.18 50a I 1126.536 5 III 1219.649 Ig I 1313.2493 6000 1 

1030.8 g,a,B I 1126.879 7 III 1220.162 109 I 1316.5423 3000g I 

1000.890 5 11 1128.497 5 III 1221.7G3 lfiy I 1316.6183 18000 I 

1031.375 6 II 1131.052 7 II 1222.312 2g I 1323.5153 3500g 1 

1033.95 50g,a I 1131.658 5 " 1222.799 Ig I 1323.5220 400g I 

1034.10 20g,a I 1135.37 g,a I 1224.424 Ig I 1326.6432 3000g ( 

1034.38 30g,a I 1138.36 a I 1224.479 20g I 1328.104 10 111 

1034.67 40g,a I 1143.07 a I 1224.544 20g I 1328.524 8 III 

1035.0 g,a,B I 1143.66 a I 1224.99 g,a I 1328.630 4 III 

1037.22 35a I 1149.99 a I 1226.706 4 II 1333.792 2g I 

1038.29 30g, a I 1150.82 a I 1227.089 6g I 1340.852 19 I 

1038.59 25g, a I 1154.27 a I 1227.408 3 II 1343.222 7 III 

1038.92 40g,a I 1154.689 3 III 1227.692 109 I 1343.592 4 III 

1039.46 50g,a I 1155.389 6 III 1229.608 35g I 1350.592 6 III 

1040.11 40g, a I 1156.00 85g,a I 1230.374 2g I 1351.089 2 III 

1040.59 50g, a I 1156.26 75g,a I 1230.473 6g I 1353.790 3 III 

1041.6 g,a,B I 1157.403 10 I 1233.132 Ig I 1356.97 a I 

1043.75 35g,a I 1161.34 90g,a I 1233.440 4 II 1361.3040 30 1 

1011.88 15g,a I 1161.57 70g,a I 1233.022 5g J 1303.0lJ Sut 11 

1045.75 35g, a I 1161.72 75g,a I 1234.157 6 II 1363.0330 60 I 

1048.83 40g,a I 1161.97 a I 1235.624 20g I 1363.384 6 11 

1049.773 5 II 1162.132 3w III 1236.261 2 II 1363.902 2 11 

1049.82 g,a,w I 1162.404 6 III 1236.632 7g I 1373.156 6 III 

1050.283 6 II 1163.209 5 III 1238.056 1 II 1381.5521 25000g r 
1050.32 55g,a,w I 1163.98 60g,a I 1238.340 109 I 1385.041 1 I 

1050.55 50g,a J 1166.150 6 111 1238.648 2 II 1385.5100 20000g I 

1051.5 g,a,B I 1166.526 4 III 1238.999 I II 1388.4347 45000g I 

1053.222 2 II 1167.30 90g,a,B I 1239.33 g,a I 1389.1538 15000g I 

1054.17 g,a,w I 1168.03 60g,a I 1241.905 200g I .1390.726 5 III 

1054.81 g,a I 1170.56 90g,a,B I 1242.03 g,a I 1392.5878 25000g I 

1054.93 40g,a I 1172.51 60g,a,B I 1247.1600 400g I 1396.1122 50000g I 

1055.03 40g,a I 1172.877 1 II 1248.0451 120g I 1396.556 lw III 

1055.891 1 II 1175.1 g,a,B I 1250.578 l3g II 1401.5136 1500g I 

1056.91 50g,a,w [ 1176.0 g,a,B I 1250.8138 50g I 1402.053 3 III 

1059.15 4g,a I 1170.30 a I 1253.297 40g I 1402.473 3 III 

1059.53 6g,a [ 1181.59 a I 1253.3250 300g I 1408.339 1 111 

1061.8 g,a,B I 1190.206 100g III 1253.805 15g II 1408.459 2w III 

1063.33 45g, a I 1194.061 150g III 1256.0930 120g I 1409.3369 2000g I 

1063.60 55g,a I 1104.457 100g III 1259.518 lOy II 1412.8726 1500g I 

1064.01 35g,a I 1195. g,a,B , 1262.8596 800g I 1414.368 Ig I 

1065.60 20g,a I 1200.970 250g III 1269.2086 500g I 1415.569 2 III 

1065.82 40g,a I 1201.730 100g III 1270.270 2 II 1425.0301 8000g l 

1068.08 20g, a I 1202.120 30g III 1270.7821 1500g I 1425.1882 1200g I 

1070.33 40g,a I 1203.861 4 II 1271.555 1 II 1425.2190 700g I 

1070.5 g,a,B I 1204.290 12bl II 1272.0749 200g I 1433.2800 5000g I 

1077.145 150 III 1204.335 12bl II 1276.132 3 II 1433.3105 1500g I 

1092.67 7Qg,a I 1204.735 4 II 1277.1985 300g I 1436.9675 2000g I 

1093.05 60g,a I 1205.565 Ig I 1277.2122 1200g I 1439.8165 1 I 

1094.32 80g,a,B 1 1207.015 3g I 1277.450 1 II 1444.2967 200g I 
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Finding List for'S I through S III - Continued 

Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum 

1446.481 1 II 1761.277 1 II Air 
2173.004 7 II 

1448.2290 2000 I 1764.085 1 II 2176.550 1 II 

1471.8320 150 I 1770.121 1 II 2000.514 8 II 2177.233 10 III 

1472.5030 8 I 1770.363 1 II 2001.570 6 II 2177.808 4 II 

1472.9720 5000g I 177i.081 1 II 2001.985 10 II 2178.069 8 II 

1473.0185 1800g I 1773.043 1 II 2002.278 9 II 2180.360 4 II 

147!l_9~}48 100000 I 1773.534 1 II 2003.540 7 II 2185.932 5 II 

1474.38{)Q' 2000g I 1778.546 1 II 2004.956 1 II 2187.264 11 n 
1474.5715 600g I 1779.245 6 II 2006.367 6 II 2188.513 10 n 
1481.6650 3000g I 1782.2626 500 I 2006.754 8 II 2190.593 9 II 

1481.7125 1500g I 1783.415 1 II 2007.758 5 II 2192.372 9bl II 

1483.0390 7000g I 1783.580 1 II 2008.375 6 II 2197:167 1 II 

1483.2330 2000g I 1785.861 1 II 2012.401 4 il 2198.090 7 II 

1485.6224 2500g I 1788.787 1 II 2014.658 1 II 2200.267 9 III 

1487.1500 4000g I 1791.607 4 II 2031.710 1 II 2203.773 1 II 

1498.850 8 I 1792.513 1 II 2046.942 2 II 2205.627 5 II 

1498.942 2 I 1794.604 1 II 2057.764 1 II 2213.800 5 II 

1511.037 1 II 1795.319 1 II 2059.854 1 III 2236.766 14 II 

1511.216 1 II 1795.967 10 II 2072.030 10 1Il 2261.631 2 11 

1513.892 1 II 1797.837 1 II 2073.184 1 II 2268.866 3 n 
1519.912 3 II 1803.897 2w III 2084.833 11 III 2273.873 1 II 

1535.188 1 II 1805.347 1 II 2089.115 19 III 2277.858 1 II 

1536.939 1 II 1807.3108 20000g I 2092.701 1 II 2278.209 7 II 

1539.499 1 II 1812.073 1 II 2097.318 19 III 2279.516 5 II 

1540.749 1 II 1812.361 1 II 2097.826 14bl,w III 2280.448 7 II 

1540.891 2 II 1820.3426 17500g I 2109.967 1 II 2281.997 1 II 

1541.504 1 II 1822.543 7 II 2111.616 1 II 2283.646 7 III 

1546.662 1 II 1822.705 1 II 2113.933 1 II 2284.537 3 II 

1547.906 1 II 1824.022 1 II 2116.910 2 II 2297.343 1 II 

1550.140 2 II 1826.2451 15000g I 2118.614 5 II 2299.377 1 II 

1577.431 9 III 1828.511 7 II 2119.072 1 II 2301.830 2 II 

1583.683 1 I 1829.535 9 II 2119.987 3 II 2302.830 1 II 

1592.736 4 I 1831.378 1 II 2122.146 1 II 2304.541 1 II 

1600.766 1 II 1834.691 8 II, 2122.546 9 II 2306.173 1 II 

1633.700 lw III 1864.324 1 II 2123.342 9 II 2319.048 1 II 

1641.085 15 I 1880.134 1 II 2124.345 4 II 2320.155 1 II 

1641.296 40 I 1882.647 1 II 2124.618 5bl II 2332.493 10 n 
1645.939 1 II 1900.2863 20000g I 2125.972 4bl II 2334.037 5 II 

1662.483 1 II 1001.871 3 II 2126.030 " 4bl II 2334.746 6 II 

1657.828 lw II 1914.6982 10000g I 2127.440 2 rr 2336.270 12 rr 
1658.183 Ibl II 1930.819 6bl II 2128.146 1 II 2357.751 10 II 

1659.777 5 II 1936.731 10 II 2129.545 1 II 2359.186 8 III 

1661.361 1 II 1944.379 1 II 2133.318 1 II 2361.151 9 II 

1664.488 4 II 1950.378 10 II 2136.443 4 II 2362.727 7 II 

1666.6875 17500 I 1951.379 1 II 2137.799 1 II 2374.363 1 II 

1667.089 3 II 1952.766 1 II 2142.266 4 II 2384.435 Ibl II 

1687.5305 15000 I 1955.359 1 II 2142.822 2 II 2405.562 6w III 

1704.986 10 I 1957.989 1 II 2142.915 1 II 2416.050 4 II 

1705.115 2 I 1958.239 9 II 2143.336 8 II 2417.930 2 II 

1706.360 40 I 1959.094 1 II 2144.054 3 II 2419.632 1 II 

1707.132 2::1 I 1904.339 1 II 2140.072 2 II 2422.897 10 III 

1712.736 1 II 1967.687 7 II 2146.569 5 II 2442.581 2w III 

1713.117 2g,w III 1970.878 11 II 2148.326 5 II 2447.478 3 II 

1713.552 3 II 1976.535 8 II 2148.707 3 II 2452.876 1 II 

1715.958 1 II 1977.739 1 II 2149.759 1 II 2456.240 3 II 

1728.939 4g III 1981.662 10 II 2152.228 4 II 2458.592 3 II 

1751.188 1 II 1983.643 8 II 2159.158 7 II 2460.496 7 III 

1752.117 1 II 1985.025 9 II 2160.697 8 II 2462.183 1 II 

1753.380 4 II 1991.9369 25 I 2162.111 3 II 2475.417 5 II 

1753.758 1 II 1993.231 10 II 2162.352 1 II 2476.334 1 II 

1754.331 8 II 1993.847 1 II 2165.275 3 II 2476.725 1 n 
1755.193 lw II 1995.960 1 II 2165.540 7 II 2484.721 1 II 

1755.680 1 II 1996.765 8 II 2168.8851 10 I 2487.966 4 I( 

1757.151 1 II 1997.518 13 II 2169.718 2 II 2489.019 1 II 

1759.120 1 II 19.98.765 9 II 2170.506 1 I( 2489.566 10 III 

1760.588 1 II 2171.155 3 II 2490.488 10 III 
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Finding List for S I through S III - Continued 

Wavelength (A.) 
Ii 

Wavelength (A.) 
h 

Wavelength (A) Wavelength (A.) Int. Spectrum Int. Spectrum Int. Spectrum Into Spectrum 

2496.239 15 III 2670.070 8 II 287l.971 13 III 3369.489 10 III 

2499.030 12 III 2670.615 6 II 2877.120 5 II 3370.373 10 m 
2503.934 2 II 2673.245 1 II 2880.493 8 II 3371.052 12 II 

?5OfUl4R 8 II 2673.739 1 II 2881.031 14 III 3371.875 17 II 

2508.097 12 III 2675.221 7 II 2886.127 4 II 3372.469 15 II 

2509.030 7 II 2679.029 4 II 2896.711 9 III 3385.794 17 II 

2509.975 3 II 2679.996 4 II 2904.266 9 III 3387.129 11 III 

2516.574 1 II 2680.549 8 III 2909.506 11 III 3387.330 15 II 

2518.201 2bZ II 2681.091 2 II 2910.823 12 III 3395.861 14 II 

2518.404 7 n 2684.305 4w III 2922.798 5 rl 3413.704 12 rr 
2519.500 3 II 2686.598 2 II 2925.319 10 III 3464.626 11 II 

2534.982 1 II 2688.208 5 II 2926.125 16 III 3497.285 17 III 

2541.060 1 II 2688.413 6 II 2931.144 6 (I 3499.180 10 III 

2544.949 3bZ II 2691.713 10 III 2934.535 13 III 3525.779 9 II 

2554.701 5 II 2696.444 2 II 2946.343 I III 3531.852 14w II 

2555.472 fl III 2702.816 8 III 2948.327 12 III 3546.696 7 II 

2559.470 1 II 2709.076 3 III 2950.218 14 III 3549.693 12 III 

2564.171 4 III 2709.655 4 II 2952.901 14 III 3567.157 17 II 

2564.893 6bZ II 2713.116 5:rv II 2957.861 9 II 3584.157 15 II 

2574.691 5 JI ?7':t~~4 3w III 2961.823 11 IJI 3594.439 17 II 

2578.820 5 II 2714.302 4bl II 2964.794 15 III 3595.977 19 II 

2581.011 7 II 2716.215 5 II 2976.108 6 11 3596.578 8 II 

2584.206 8 II 2717.757 3 II 2985.986 10 III 3600.056 14 II 

2585.211 8 II 2718.882 9 III 2997.895 1 III 3613.030 16 II 

2587.055 7 II 2719.760 4 II 2998.253 15 II 3616.911 18 II 

2587.724 1 II 2721.444 7 III 3p04.983 7 II 3622.672 10 III 

2588.898 3 II 2724.969 5 II 3008.937 1 III 3625.889 15 II 

2589.220 1 II ?7?ftR!'i2 10 III 3015.682 6 II 3631.972 15 III 

2593.804 4 III 2727.437 4w (I 3029.982 6 II 3633.358 7 II 

2595.606 9 II 2729.817 2 II 3049.246 7 II 3643.452 8 II 

2598.240 1 II 2730.290 6 II 3052.500 6w II 3643.750 8 II 

2602.177 1 IT ?7:H.l0~ II III 3059.099 9 II 3652.218 12 II 

2606.192 4 II 2737.243 4 II 3060.824 11 II 3654.497 17 II 

2607.918 2bl,w III 2740.151 2 II 3066.843 13 II 3656.572 11 III 

2608.883 1 Il 2741.027 6 1II 3074.250 10 II 3661.946 13 III 

2609.870 1 II 2745.017 2 II 3076.151 16 II 3663.458 14 II 

2612.664 5 II 2748.904 4 II 3081.920 12 II 3669.035 21 II 

2613.833 5 II 2750.549 6 II 3090.595 13 II 3669.719 9 II 

2618.080 4w n 2751.995 3 II 3113.304 5 II 3672.122 i8 II 

2622.982 h'l III 2752.543 4 II ~J~!) 910 1 III 3672.779 13 It 

2624.153 I If 2756.878 12 III 3147.499 17 11 3677.169 10 Il 

2624.804 2 II 2761.353 4 11 3185.185 5bl 111 3678.130 17w II 

2625.056 8w II 2763.293 2 II 3214.831 8 II 3680.463 11 II 

2628.261 4 III 2766.730 3 II 3231.069 3 III 3688.089 13 II 

2629.110 5 II 2771.447 4 II 3233.181 3 III 3688.799 11 II 

2629.751 5 II 2774.266 2 II 3233.987 3 IU 3696.239 16 II 

2634.727 7 II 2775.258 8 I1l 3247.561 6 III 3708.607 8 II 

2636.247 9 II 2781.546 2 II 3253.488 14 II 3709.325 14 III 

2636.872 5bl,w III 2782.258 2 II 3255.367 3 III 3710.405 10 III 

2638.160 4 II 2785.470 11 III 3257.868 12 II 3716.799 10 II 

2639.086 7 II 2787.721 4 II 3261.562 10 II 3717.722 17 III 

2641.676 3 II 2788.015 -1 11 3272.229 16 II 3721.60 Ml 111 

2642.730 1 II 2797.365 4 1II 3272.817 11 II 3730.636 15w II 

2643.015 1 III 2799.538 2 II 3284.785 13 n 3735.401 IObl II 

2647.642 5 ([ 2801.080 5 II 3288.304 10 II 3736.417 10 II 

2648.700 4 II 2802.210 6 II 3302.411 10 II 3738.197 12 II 

2656.790 2 II 2817.577 11 II 3314.469 18 II 3741.157 14 II 

2659.180 12 III 2818.296 8 III 3317.827 8 II 3747.845 13 111 

2660.230 2 II 2819.962 4 II 3323.990 10 m 3748.696 14 II 

2662.793 1 II 2822.061 9 III 3324.863 12 HI 3750.697 12 III 

2665.408 lO III 2825.933 13 111 3329.330 14 u 3751.850 Ibl,w III 

2665.409 Ibl II 2830.618 8 III 3341.855 16 11 3774.500 10 III 

2668.218 4 II 2847.364 9 II 3347.412 16 II 3776.775 lO II 

2068.621 4 11 2847.696 9 III 3347.980 8uI II 3778.868 13 III 

2669.503 4 II 2856.003 17 III 3367.158 10 III 3780.611 12 II 

2669.812 3 II 2863.511 11 III 3368.073 19 II 3782.556 10 I[ 
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Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum 

3783.133 18 II 4068.60 Ml II 4464.430 19 II 4925.347 19 II 

3792.446 10 II 4076.35 Ml II 4467.716 9 III 4939.045 6 11 

3794.650 13 III 4087.791 4 III 4478.419 6 III 4942.466 16 II 

3802.608 14 II 4091.170 10 III 4482.484 13 II 4952.191 9 n 
3809.637 15 II 4099.143 9 III 4483.429 19 II 4991.974 20 II 

3811.740 14 II 4125.291 5 III 4485.445 12 II 4993.497 17 n 
3819.863 IObl II 4142.256 21 II 4486.636 16 II 5006.727 15 II 

\, , 
13 4145.067 22 4492.269 11 5009.564 3830.925 II II II 21 < II 

3831.383 17 II 4146.910 17 II 4495.847 9 II 5011.608 16 u 
3831.819 14 III 4150.37 1 I 4497.852 14 II 5014.069 21 II 

3837.709 13 III 4152.604 50 I 4499.223 6 III 5027.221 20 II 

3838.281 16 III 4153.064 23 II 4508.711 10 II 5032.447 23 n 
3839.158 13 II 4157.699 25 1 4509.180 11 II 5039.382 13 II 

3842.854 13 II 4162.306 15 II 4518.9 1 II 5046.742 6 n 
3845.208 11 II 4162.665 24 II 4524.718 19b1 II 5047.292 18 n 
3850~906 17 II 4165.100 14 ,1 4524.947 21 II 5073.090 7 n 
3853.076 16 II 4168.370 18 II 4527.875 6 III 5093.989 4 II 

3859.230 12 II 4174.002 19 II 4533.349 10 II 5103.340 19 n 
3860.114 15 II 4174.265 21 II 4549.572 17 II 5126.130 13 II 

3860.608 18 II 4180.7 1 II 4552.406 18 II 5142.341 18 n 
3860.608 13 III 4185.917 14 II 4561.881 15 II 5160.084 13 III 

3862.332 9 II 4189.676 18 II 4589.2606 10Ml 1 5198.844 11 II 

3892.293 18 II 4193.493 15 II 4590.769 8 II 5201.024 20 II 

3899.032 4bl,w III 4213.517 9 II 4591.123 15 II 5201.387 15 II 

3899.247 10 III 4217.179 17 II 4595.082 6 II 5212.623 21 II 

3901.993 8bl II 4217.293 13 II 4613.440 9bl III 5219.322 13 JJJ 

3906.951 15 II 4230.952 17 II 4624.116 15 II 5278.10 1 I 

3911.310 13 II 4249.873 10 II 4625.28 1 5278.70 2 I 

3918.183 10 II 4253.473 19 III 4626.06 I 5278.99 3 I 

3920.292 5 III 4255.01 3 II 4629.27 I 5320.732 24 II 

3922.618 10 II 4257.379 17 II 4629.80 I 5322.205 7 II 

3923.460 20 II 4259.146 16 II 4630.05 I 5345.721 22 II 

3924.053 11 II 4267.759 21 II 4631.72 I 5362.703 10 II 

3928.537 14 III 4269.724 18 n 4648.170 15 II 5369.618 lw In 

3931.512 13 II 4278.500 18 II 4656.777 19 II 5372.58 1 I 

3931.918 17 II 4282.595 18 II 4668.583 17 II 5375.83 1 I 

3932.286 17 II 4284.885 17 III 4677.615 9 III 5381.02 2 I 

3933.267 21 II 4291.432 14 II 4681.294 13 II 5400.712 15 II 

3935.698 10 II 4294.398 22 11 4694.13 10 I 0428.667 23 II 

3939.478 11 II 4318.645 18 II 4695.45 8 r 5432.815 25 II 

3946.952 14 11 4332.644 15 III 4696.25 6 I 5444.41 1 I 

3950.398 11 II 4333.828 13 II 4700.224 14 II 5449.82 1 I 

3961.516 12 III 4340.230 14 III 47J6.267 20 II 5453.828 27 II 

3962.00 1 I 4342.808 11 II 4729.444 14 II 5473.620 23 n 
3962.49 1 I 4354.516 14 III 4742.389 12 II 5475.011 11 II 

3963.107 16 II 4356.866 11 II 4753.981 8 II 5478.194 10 II 

3970.209 9 II 4361.476 16 III 4755.091 16 II 5479.310 () II 

3970.672 14 II 4362.564 8 II 4763.370 14 II 5498.18 2 I 

3979.829 17 II 4364.682 12 III 4764.451 lObl II 5501.54 3 I 

3983.722 14 m 4367.063 11 II 4779.094 16 II 5507.01 4 I 

3985.921 J2 III 4369.927 13 II 4785.935 10 II bo09.718 ~3 n 
3990.913 17 II 4378.541 13 II 4792.012 17 II 5518.732 11 II 

3991.530 9 II 4383.533 9 II 4804.120 12 II 5520.400 12 II 

3992.156 9 II 4391.818 16 II 4815.549 22 II 5526.253 18 II 

39~;;S.bU2 1~ II 44U2.841 13 II 481~.575 15w II 5536.723 10 II 

3997.924 10 III 4404.730 12 II 4824.066 16 II 5556.007 18 II 

3998.757 18 II 4411.313 14 rr 4826.772 13 1I 5559.060 lObl 1l 

4003.874 17 II 4415.37 1 II 4835.848 14 II 5564.976 21 II 

4U07.773 12 II 4418.782 10 III 4848.976 8 II 5578.889 18 II 

4009.361 12 II 4431.007 15 II 4883.672 10 II 5605.24 1 I 

4028.750 21 II 4432.372 18 II 4885.648 17 II 5606.151 23 II 

4032.779 19 II 4437.655 11 II 4900.513 15 II 5608.69 1 I 

4034.01 2 I 4439.826 12 III 4901.265 14 II 5614.39 1 I 

4050.075 15 II 4450.712 11 II 4902.440 16 II 5616.639 18 rr 
4058.681 9 II 4456.388 17 II 4917.212 19 II 5639.972 23 II 

4064.404 14 II 4463.579 20 II 4924.115 18 II 5640.333 21 II 
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Finding List for S I through S III - Continued 

Wavelength (A) Wavelength (A) 
ti 

Wavelength (A) 
Ii 

Wavelength (A) Int. Spectrum Int. Spectrum Int. Spectrum Int. Spectrum 

5643.757 6 II 6536.67 2 'I 7923.90 15 1 9237.538 810 1 

5645.672 15 II 6537.96 2 I 7927.98 1 1 9372.351 6w II 

5647.033 21 II 6538.57 6 1 7928.656 10 II 9413.46 200 I 

5648.354 12 II 6565.054 7 II 7928.82 6 I 9418.735 8 II 

5659.985 21 II 6635.089 5w II 7930.28 8 I 9421.93 200 I 

5664.780 20 II 6641.06 3 II 7931.66 10 I 9437.11 200 I 

5696.63 2 I 6681.834 12 II 7954.268 9 II 9437.60 50 I 

5700.24 4 I 6715.768 6 II 7967.371 17 II 9438.357 9 II 

5706.11 6 I 6716.440 E2 II 8007.044 7w II 9441.880 9 II 

5730.531 10 II 6729.438 8 Il 8012.113 6 Il 9445.03 50 r 

5797.504 6 II 6730.815 E2,Ml II,·· 8123.00. 4 I 9455.43 100 I 

5819.272 19 II 6732.815 6 n 8125.45 3 1 9477.86 70 I 

5879.63 1 I 6743.58 6 I 8131.28 5 I 9479.83 20 I 

5883.49 1 I 6748.79 8 I 8133.01 2 1 9499.16 25 I 

5889.75 2 I 6757.16 10 r 8135.44 4 I 9501.21 20 I 

5890.935 4 II 6776.715 10 II 8136.17 3 I 9505.497 R " 
5895.910 4 II 6848.209 7 II 8147.81 5 I 9521.134 9 II 

5908.312 11 II 6854.642 8 II 8148.41 5 1 9527.581 lOw n 

5912.788 6 II 6879.732 6 II 8149.446 7 II 9530.6c Ml III 

5927.277 4 n 6884.560 7 II 8150.75 2 I 9532.081 6w n 
5932.962 4 II 6957.934 9 II 8153.49 1 I 9536.637 7 II 

5940.732 9 II 6962.031 5 II 8155.09 1 I 9563.977 8 n 
5951.522 12 II 6981.398 15 II 8155.93 1 I 9633.130 80 I 

5959.11 1 I 6992.79 3 1 8163.24 1 1 9649.56R 120 I 

5961.19 1 I 6993.99 1 I 8169.638 6 II 9672.283 30 I 

5996.161 21bl II 6994.58 4 ·1 8258.254 13 II 9672.531 25 I 

6041.93 3 I 7124.279 9 II 83]4.594 18 II 9677.50 1 I 

6046.04 5 I 7139.807 12 II 8422.300 10 II 9678.92 1 I 

6052.66 10 I 7161.43 4 I 8449.56 5 I 9680.561 35 I 

6080.838 5 II 7164.491 10 II 8451.34 2 I 9680.809 50 I 

6092.122 9 II 7165.53 I I 8452.16 5 I 9686.11 2 I 

6097.123 6 II 7166.64 2 I 8515.475 8bl II 9091.604 15 I 

6102.277 18 II 7167.76 2 I 8617.15 15 I 9693.686 25 1 

6123.383 6 II 7237.007 8 II 8626.63 2 I 9697.408 12 I 

6138.940 12 II 7242.44 1 I 8633.23 4 I 9737.457 10 I 

6161.84 3 If 7243.05 3 I 8648.52 1 I 9737.707 8 I 

6172.77 3 I 7243.74 1 I 8655.19 2 I 9739.609 10 I 

6173.61 7 I 7244.75 6 I 8668.49 3 I 9739.869 12 I 

6174.97 3 I 7257.107 9 II 8670.22 1 I 9741.961 11 I 

6175.82 7 I 7273.20 3 II 8670.65 3 , 9909.699 5 I 

6274.306 12 II 7317.155 7 II 8671.36 2 1 9911.85 2 I 

6286.351 26 II 7337.660 8 II 8679.00 1 I 9912.156 3 I 

6286.956 33 II 7409.46 1 I 8679.65 3 I 9923.60 1 I 

6290.865 9 II 7414.35 1 I 8680.46 8 I 9932.359 4 1 

6295.207 8 II 7423.68 1 I 8693.24 1 I 9949.830 5 I 

6305.483 33 II 7424.14 2 I 8694.00 3 I 9958.859 5 J 

6312.06 E2 III 7443.35 5 I 8694.71 10 I 9962.989 3 I 

6312.661 29 II 7444.609 6 II 8825.57 1 I 9971.591 2 I 

6369.342 17 II 7446.97 1 I 8826.54 1 I 9971.71 1 I 

6384.893 27 II 7447.65 1 I 8832.48 1 I 9980.54 1 I 

6386.48 6 II 7449.02 2 I 8833.47 1 I 9996.736 2 I 

fl~95.17 2 , 7450.25 3 , 8846.29 1 , 
6395.264 12 II 7509.066 7 II 8847.28 3 J Wavenumber Int. Spectrum 

6396.08 1 I 7578.909 19 II 8874.53 9 r (ern-I) 

6396.64 3 I 7585.70 I I 8879.62 1 I 

6397.359 29 II 7590.84 1w I 8880.70 3 I 9978.816 4 I 

6397.990 27 II 7600.81 2 I 8882.47 5 I 9967.098 1 I 

6403.58 1 I 7629.740 17 II 8884.23 7 I 9966.433 1 I 

6408.13 2 I 7679.61 6 I 9035.92 6 I 9965.429 2 I 

6413.706 26 II 7686.11 8 , 9036.32 4 I 9965.210 2 I 

6415.50 3 I 7696.72 10 I 9036.73 2 I 9963.234 2 I 

6418.882 9 III 7725.0461 26E2 I 9038.72 3 I 9962.940 I I 

6455.390 13 II 7890.49 I I 9039.27 3 I 9718.60c Ml,E2 II 

6521.428 6 II 7891.03 1 I 9068.6c Ml III 96B6.81c E2 II 

6535.61 2 I 7901.46 1 I 9212.865 1500 I 9671.89c E2,Ml II 

6536.41 4 I 7902.07 2 I 9228.092 1050 I 9640.IOc E2 II 
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Finding List for S I through S III - Continued 

Wavenumber Int. Spectrum Wavenumber Int. Spectrum Wavenumber Int. Spectrum Wavenumber Int. Spectrum 
(cm-i) (cm-I) (cm-I) (cm-I) 

9561.769 1850 I 8612.854 4 I 6024.922 6 I 4349.063 I 

9560.575 310 I 8577.431 10 I 6023.453 3 I 4107.002 4 I 

9558.153 1300 I 8::;00.355 10 I 5281.378 635 I 4104.959 0 I 

9402.037 210 I 8548.46 2 I 5277.223 335 I 4103.413 11 I 

9238.608 100M 1 I 8029.234 10 I 5275.685 55 I 4102.360 4 I 

9125.54 9 I 7987.659 4 I 5273.58 80bl I 4094.589 21 I 

8979.51 13bl I 7985.938 6 I 5273.23 I 4077.843 7 I 

8977.932 18 I 7682.69 5 I 5272.070 5 I 4032.621 3 I 

8970.146 25 I 7493.367 8 I 4441.733 115 I 3973.992 2 I 

8936.263 16 I 7489.747 6 I 4439.462 185 I 3817.928 5 I 

8925.184 5 I 7256.724 12 I 4438.093 115 I 3772.687 6 I 

8914.438 28 I 7245.648 160 I 4432.866 280 I 3771.945 9 I 

8842.554c Ml I 7227.740 240 I 4430.655 225 I 3770.689 13 I 

8839.94 1 I 7134.532 1 I 4428.386 75 I 3218.174 23 I 

8838.50 1 I 7laU.IHI au I 4414.908 130 I 3212.131 18 I 

8813.45 2 I 6491.708 75 I 4412.746 25 I 3208.470 11 I 

8811.907 24 I 6490.147 130 I 4402.584 1250 I 2920.251 2 I 

8777.134 265 I 6482.365 210 I 4385.725 70 I 2918.192 6 I 
8770.689 30 I 6462.436 95 I 4a19.122 5 I 2917.143 12 I 

8769.296 85 I 6460.014 35 I 4370.271 1 I 534.39 Ml III 

8767.004 150 I 6458.816 145 I 4368.06 26bl I 396.12 Ml I 

8764.766 165 I 6043.325 25 I 4367.817 I 298.69 Ml III 

8737.50 4 I 6030.943 4 I 4359.61 2 I 177.585c Ml I 

8675.657 6 I 6027.128 6 I 4355.60 2 I 46.71c Ml II 

8617.017 13 I 6025.734 4 I 4349.43 5bl I 31.79c Ml II 
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Wavelength (A) 

Vacuum 

[3.695797) 
[3.696008) 
[3.784311) 
[3.784744) 
[3.88281 
[3.8916) 
[3.9039] 
[3.9219) 
[3.9501] 
[3.990802) 
[3.991944) 
[3.9978) 
[3.9988) 
[4.0885] 
[4.0906) 
[4.2991) 
[4.3047) 
4.9581 
4.3761 
4.3826 
4.3886 
4.3961 
4.4003 
4.4133 

[4.727351) 
[4.792764] 
[4.7410) 
[4.7612J 
[4.7705) 
[4.7740) 
[4.7742) 
[4.7756) 
[4.7761] 
[4.7768] 
[4.7770) 
(4.7787] 
(4.7798) 
[1.7819) 
[4.7989J 
(4.8071) 
[4.8390] 
[5.03873) 
5.0472 
5.0569 
5.0611 

[5.06314) 
5.0652 

[5.06649) 
5.0865 
5.0907 
5.0968 
5.1014 

[5.10150) 
G.1284 

[16.86779] 
[16.87019] 
[16.87459) 
[16.93543) 
[18.88366] 
[18.88666] 
[18.89745) 
[18.96612) 
[20.635] 
[20.642] 

WAVELENGTHS AND ENERGY LEVEL CLASSIFICATIONS OF SULFUR 

4. Finding List for S IV through S XVI 

Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) 

[20.644) XV 32.801 10g,bl XII 42.543 
[21.177) xv 33.260 10 XIII 42.676 

20g XVI [21.191) xv 33.384 10 XIV 42.712 
109 XVI [21.216] xv 33.546 30 XIV 42.751 
40g XVI [21.247) xv 33.806 40 XIII 42.831 
20g XVI 21.66Oc XIV 33.852 60 XIII 42.865 

109 xv [21.686) xv 33.951 90 XIII 42.916 
15g xv 21.730c XIV 34.132 10g,bl XII 42.937 
20g xv 21.748c XIV 34.132 10bl XIII 43.002 
25g xv 21.819c XIV 34.310 20g,bl x 43.123 

35g xv 22.98 30g XIV 34.533 20g XII 43.263 
130g XVI 23.24 10 XIII 34.586 30g XII 43.330 
70g XVI 23.72 109 XII 34.632 20bl XIII 43.550 
50g xv 24.28 20 XIV 34.689 20 XIII 43.786 

2g XV 24.42 30 XIV 34.748 20 XIII 43.852 
100g xv 24.4? ~OO.bl XII 34.798 10 XIII 43.900 

5g xv 24.42 30bl XIII 34.872 10 XIII 43.998 
400g xv 24.508c XIV 35.203 30g XII 44.094 

20g xv 24.59 40g XIII 35.275 30g XII 44.237 
14g XlV [25.45626J XVI ~f).BJ4 an xm 44.413 

17 XIV [25.46166) XVI 35.667 50 XIII 44.734 
29g XIV [25.50824) XVI 35.735 30 XIII 45.161 
91 XIV 25.57 20g XII 35.955 40 XII 45.205 
10 XIV [25.59845) XVI 36.124 30 xn 45.292 
10 XIV 25.65 30g xn 36.253 40bl XII 45.406 
6 XIV 25.76 40 xm 36.335 40bl XII 45.997 

lOOOg XVI 25.83 30 Xlii 36.398 80g XII 46.136 
500g XVI 26.24 10 XIII 36.5MI 50 XIII 46212 

xv 26.34 20 XIII 36.563 20g XII 46.298 
8 xv 26.36 30 XIII 36.659 20 XI 46.373 

xv 26.71 10 XIII 36.733 10 XI 46.413 
xv 26.89 109 XII 37.463 10 XII 46430 
xv 26.99 30 XIII 37.603 60 xu 46.549 

15 xv [27.530J xv 37.714 40 XII 46.585 
xv [27.560) xv 37.773 30g XI 46.624 
xv [27.567) xv 38.320 40 XII 46.760 
xv 27.89 30 XII 38.433 20g XI 46.799 
xv 28.18 20 XII 38.528 109 XI 46.843 
XV 28.22 30g XII 38.824 10 XII 46.906 

27 xv 28.33 50g XII 38.882 50bl XII 17.017 
xv (28.4071 xv 38.882 250g lX 47.098 
xv [28.432] xv 38.921 20 xn 47.188 
xv [28.450) xv 38.966 250g IX 47.249 

1000g xv [28.526) xv 38.066 50bl XI 47.307 
XIV [28.91l} xv 39.049 50bl XI 47.360 
XIV [28.938] xv 39.110 50g XI 47.433 
XIV [29.048] xv 39.240 60g,bl XI 47.518 

g,M2 xv 29.20 20 XII 39.300 60g XI 47.519 
9 XIV 29.24 10 XII 39.323 70g XI 47.616 

50g xv [29.318) xv 39.572 30g,bl XI 47.654 
9 XIV [29.544J xv 39.648 50 XI 47.740 

XIV 30.427 30g XIV 39.717 30bl Xl 47.746 
XIV 30.469 20g XIV 40.171 50g IX 47.792 
XIV 30.973 30g,bl XI 40.566 40 XI 47.905 

g,Ml XV 31.054 70g XI 40.707 40bl XI 48.129 
XIV 31.483 40bl XI 40.911 20 XI 48.157 
XVI 31.652 30 XIII 41.357 30g X 48.160 
XVI 31. 722 10 XIII 41.386 40 XI 48.367 
XVI 31.818 20 XIII 41.474 30 XI [48.52] 
XVI 31.944 50 XIII 41.543 30 XI [48.52] 
XVI 32.191 40g XIII 41.829 10 XI [48.56] 
XVI 32.242 70g XIII 41.970 IObl XI 48.564 
XVI 32.410 50 XIV 42.005 10 X [48.58) 
XVI 32.564 90 XIV 42.342 30 XI 48.647 
xv 32.674 109 XII 42.485 60g X 48.766 
xv 32.801 lObI XIII 42.495 70g X 48.874 

369 

Int. Spectrum 

70g X 
30g X 
30g X 
30 XI 
10bl X 
10bl XI 
30 x 

X 
50bl X 
60g XI 

50 X 
50g,bl XI 
30 X 

100 X 
30bl X 
40 XI 
10 XI 
40 X 
20 X 
~O X 

30 XI 

20 X 
20 XI 
50g VIII 
10 x 
50 X 
50g IX 

109 VII 

50 X 
250g IX 

150g IX 
20 X 

150g IX 

250g IX 

150g IX 

50g IX 

100g IX 

100g IX 

50 IX 
250g IX 

50g Vil 

200g IX 

300g IX 
60g VII 

50g IX 

450g IX 

250 IX 
70g VIII 

200g IX 

30g X 
50g IX 
50g VI([ 

20g X 
30g X 
40 X 
40 X 

400 IX 

200 IX 

xv 
XV 

xv 
250 IX 

xv 
1000 VII 
100 IX 

100g VII 
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Finding List for S IV through S XVI - Continued 

Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum 

49.095 40 x 64.132 50g VIII 185.256 30 VI 227.50 60g XII 

49.119 300g IX 64.140c XIV 186.84 200g XI 227.834 120 VI 

49.214 40 X 64.152 100g VIII 187.018 Og v 228.17 100 x 
49.249 X 64.303 20g VIII 188.030 5 VI 228.69 100 x 
49.328 250g IX 64.314c XIV 188.476 5 VI 228.87 100g IX 

49.390 150g IX 64.874 20 VIII 188.68 225g XI 232.075 0 v 
[49.81791' XVI 65.149 50 VIII 189.99 70 x 232.267 0 v 
[49.8241] XVI 65.254c XIV 190.36 250 XI 232.676 1 v 
[49.86261 XVI 65.308e xlv 191.26 250g XI 233.043c xn 
[49.98341 XVI 72.029 1000g VII 191.480 60g VI 233.216 XII 

[49.9837) XVI 72.663 1000g VII 191.561 40g VI 234.024 XII 

50.027 70g VII [72.7571) ",. XVI 191. 786 30 VI 234.48 30g XII 

[50.0364) XVI [72.7703) XVI 192.041c x 235.560 5g v 
50.161 10 X [72.9308) XVI 192.253 40 VI 236.304 5w VI 

50.208 20 x [73.0846) XVI 192.553 Ig v 236.304 0 v 
50.345 10 X [73.0852] XVI 192.81 70 A 230.34 IX 

50.397 40 x [73.1849) XVI 193.13c XI 237.376 0 v 
51.227 100g VIII 74.18 20 VI 193.49 90 X 237.489 Og v 
51.470 70g VIII 74.42 26 VI 194.89c XI 237.578 2 v 
51.807 350g VII 74.85 2~ VI 196.12 10 x 238.011 3 v 
52.097 200g VII 75.34 29 VI 196.82 90 X 239.81 150g XI 

52.334 100g VII 75.63 147 VI 197.112 5 VI 240.284 70 XII 

52.681 20g VIII 76.12 63 VI 197.606 10 VI 241.613 lOw VI 

52.702 20g VIII 76.50 11 VI 19~.55U DOg VIII 241.955 0 v 
52.756 300g VIlI 76.69 10 VI 202.605 50g VIII 242.57 125g XI 

52.789 300g VIII [79.68) xv 202.65 250bl IX 242.84 175g XI 

52.854 100g VIII [79.78) xv 202.965 3g V 243.094 80 XII 

52.859 300g IX [79.81) xv 203.57e XII 245.94 75 XI 

52.958 350g VIII [81.45) xv 203.673 40 VI 246.90 200g XI 

52.985 70g VIII [81.50) xv 204.196 50 VI 247.145 lOObl XII 

53.073 50g VIII (81.57) xv 206.16e XII 247.15 250g,bl XI 

53.239 30g VIII (81.78) xv 207.55 90 X 247.78c XI 

54.118 500g VIII (83.11) xv 208.34 90 X 247.83 75 XI 

54.175 450 IX [83.11) xv 212.12 60g XII 248.09 75 XI 

54.266 100g VIII [83.21) xv 212.60 x 248.986 130g VI 

54.370 20g VIII [83.29) xv 213.55 125 XI 249.273 120g VI 

54.385 100g VIII (83.53) xv 213.737 20 VI 249.440 20 VI 

54.424 150g VIII 88.744 10 XIV 214.316 30 VI 249.606 0 V 

54.431 200g IX 88.884 10 XIV 214.648 0 v 249.837 2 v 
54.501 20g VIII 93.062 10 XIV 214.85 125 XI 250.310 3 v 
54.516 50g IX 93.394 10 XIV 214.98 100 XI 251.112 60 VI 

54.566 50g VIII 95.386 20 XIV 215.17 60g XII 251.497 Og,E2 v 
fi4.604 500 VIII 95.488 40 XIV 215.95 250 XI 251.912 80 VI 

54.652 100g VII 96.369c XIV 216.790 0 v 253.36 50 XI 

54.938 lOOg VII 96.791c XIV 217.138 0 v 253.62 150 XI 

55.540 250 IX [116.60) xv 217.63 200 XI 254.00 60 X 

fiKORI 2000 IX 152.285 20g VI 218.21 100g XII 255.08 100 x 
56.125 150 IX 155.857 30g VI 218.781 lw v 256.68 250g xm 
56.332 150g IX 157.011c X 218.99 125 Xl 257.14 100g X 

56.418 50g IX [157.259] XVI 219.13 200 XI 258.109 0 v 
[58.85] xv [157.881] XVI 219.14c XI 258.603e IX 

[56.85] xv (157.882) XVI 219.146 lw V 259.08c xm 
[56.90] xv [158.067] XVI 221.27 100g IX 259.52 lOOg X 

[56.94] xv [158.154] XVI 221.43 70g XII 259.724 1 v 
59.236 70g VIII 161.495 30g VI 221.48c XI 259.954 3 v 
59.593 20g VIII 162.318e g IX 222.663 0 v 260.455 5 v 
60.161 1000y VII 164.262c x 223.041 0 V 261.462c x 
60.804 750g VII 171.331 40g VI 223.253 6g v 261.816 30 VI 

61.547 200g VII 177.55 100 X 223.29 100g IX 264.24 100g x 
61.600 500g VIII 179.29 450 IX 224.77 450g IX 264.823 2 v 
61.978 250g VIII [179.91] xv 225.25 50g IX 265.356 0 v 
63.026 50g VIII 180.355 5 VI 225.482 0 v 265.604 1 v 
63.304 500g VIII 180.36 80 X 225.680 2 V 265.77c XIII 

63.431 100g VIII 180.73 100 x 226.067 3 v 266.143 4 v 
63.711 50g VIII 180.759 10 VI 226.62 100g IX 266.633 4 v 
63.886 250g VIII 184.824 20 VI 227.187 80 VI 266.745 4 v 
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Finding List for S IV through S XVI - Continued 

Wavelength (A) Wavelength (A) 
Ii 

Wavelength (A) Wavelength (A) Int. Spectrum Int. Spectrum Int. Spectrum Int. Spectrum 

267.009 4 v 316.85 50 \ XIII 356.038 0 v 450.935 1 IV 

267.182 8 v 319.035 3 v 361.149 100 VII 451.325 8 v 

267.558 5 v 319.487 8 v 361.69c XI 452.306 7 v 

268.989 5 VI 319.850 12 v 362.34 0 XI 452.904 8 v 
269.026 5 VI 320.610 16 v 363.892 40 VI 453.134 6bl v 
270.959 12 v 321.021 6g IV 364.157 30 VI 453.134 30 VI 

271.070 Ig IV 321.49c XII 365.676 8 v 453.408 20w VI 

271.239 4 v 321_993 50 IV' ~fi7_7fi~ 1 v 4!'i!t77R 6 v 

271.335 3g IV 323.18 xn 368.971 8g IV 454.735 6 v 

271.527 4 v 323.874 2g IV 369.411 2g,E2 v 456.55 XIl 

271.792 0 v 324.868 3g IV 369.742 7 v 457.71c XII 

273.532 Ig IV 325.455 3 ,v 370.260 9g IV 460.288 4 IV 

273.804 Ig IV 328.39 XII 371.323 1 IV 460.391 8w IV 

274.249 2g IV 328.605 120 VI 371.923 1 IV 464.667 160 VI 

274.522 19 IV 329.318 5 v ' 372.271 1w IV 465.346 2 IV 

279.150 2 v 329.653 79 ,IV 372.651 2w IV 465.460 9w IV 

280.34c X 330.145 200 VII 374.73 lOw VII 470.415 1 v 

281.40 175g XI 330.304 200 VII 376.396 1 IV 473.866 3 IV 

282.20& X 330.48c XII 376.60 lOw VII 474.966 5 v 
283.489 60 VI 330.532 8g IV 377.202 4 IV 475.277 4 v 
285.58 250g XI 330.691 4g IV 377.603 3 IV 475.373 3 y 

285.83 200g XI (331.16) xv 377.689 5 IV 487.562 5 v 
286.094 16g v (331.27) xv 377.877 1 IV 491.46 9 XIII 

286..103 129 v 331.645 400 VII 378.126 1 IV 491.649 8w IV 

288.416 70g XIf 332.088 5g IV 378.392 2 IV 492.460 4 IV 

289.082 100 VI 332.211 lw v 386.362 2 v 500.42 XIII 

289.531 5 V 332.629 7g IV 388.930 160 VI 501.607 1 IV 

289.817 7 V 333.141 4g IV 390.854 180 VI 503.3c 9 XII 

290.130 140 VI 333.737 10 VII 391.555 2g IV 508.810 5w VI 

290.461 8 v 334.031 19 IV 391.959 1 v 511.028 10 VI 

290.845 19 IV 334.490 0 V 392.035 0 V 512.217 20 VI 

290.88c XII 335.113 800 VII 393.005 59 IV 515.8c 9 XII 

291.142 XII 335.905 100 VII 393.409 1 v 516.154 2g,E2 v 
291.372 XII 336.630 19 IV 397.569 1 IV 518.255 12 v 
291.478 4 v 337.115 Ig IV (398.7) XIV 519.379 10 IV 

29I.57c XI 337.214 600 VII 399.47c XII 520.0c 9 XII 

291.58 200g XI 337.820c X 402.360 2 IV 520.128 10 IV 

291.63c XII 339.700 800 VII 403.117 2 IV 520.852 12 IV 

291.656 Ig IV 340.171 6w v [404.0) XIV 521.061 10 IV 

291.83 09 XI 340.749 59 IV 404.137 30g,E2 VI 522.000 11 IV 

293.298 0 v 340.930 5g IV 406.085 3 IV 522.541 II IV 

294.125 Ig IV 341.090 600 VII [409.49] xv 523.135 1 IV 

294.286 19 IV 341.413 5g IV (410.8) XIV 523.513 1 IV 

295.63 200 XI 341.787 5g IV 410.866 1 IV 528.603 6 V 

295.921 Ig IV 341.854 4g IV 412.883 1 IV 530.359 1 IV 

297.416 10 VI 342.026 500 VII (415.11 XIV 533.880 4 v 
297.42c XII 342.043 3g IV (415.1) XIV 534.379 1 IV 

297.499 10 VI 342.521 8g IV 417.623 3 V 534.540 3w IV 

297.809 1 V 342.698 600 VII 417.66 300g XIV 534.765 7 IV 

299.01c XII 342.908 4g IV 418.451 12 v 536.072 2 v 
299.536 70g xu 344.037 5 VII 419.227 4 IV 538.467 0 v 
209.700 9 xu 346.77 XI 419.299 7 IV 539.0" 9 XII 

299.93 75 XIII 349.105 1 IV 420.665 0 v 539.107 4 IV 

300.231 2 v 350.101 2w v [422.3) XIV 539.107 4 IV 

300.327 2g IV 350.50 0 XI 425.033 3 IV 539.291 3 IV 

300.99c XlII 350.873 10 VII 426.163 4 IV 540.878 lw IV 

301.187 3g IV 351.611 100 VI! [428.3] XlV 541.788 5 IV 

303.38 50 XIll 352.31 5 VII 433.307 9 V 541.894 1 IV 

305.136 1 v 353.051 5 IV 437.504 13 v 542.023 7 IV 

307.130 0 v 353.426 4 IV 438.210 14 v 542.317 1 IV 

307.39 50 XIII 353.728 6 IV 439.675 15 v 542.412 1 IV 

308.94 125 XIII 353.865 3 IV 439.904 5 v 543.921 1 IV 

309.651 5 V 354.299 3 IV 444.16 XII 544.732 8w IV 

309.701 2 v 354.335 5 VII 445.339 1 IV 544.868 5 IV 

312.73 25 XIII 354.532 6bl V 445.70 300g XIV 545.126 9 IV 

316.086 4w v 354.532 6bl IV 445.940 6 v 546.369 2w v 
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Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum 

551.129 18g IV 641.86 lObI v 678.80 300bl VII 745.119 50bl VI 

552.4c XI 643.410 6 v 678.811 4 IV 745.293 5 v 
553.3c g XII 643.863 2w IV 678.960 10 v 746.815 Ow v 
554.033 18g IV 643.950 2 IV 680.330 10 v 747.199 3 IV 

554.209 5 IV 644.459 4bI IV 680.339 lObZ IV 747.707 3 IV 

554.972 4w IV 644.619 4bl IV 680.65 650 VII 748.030 3 IV 

563.115 20w VI 646.21 20 VII 680.937 12bI v 748.397 15g IV 

563.857 0 v 648.205 2 v 680.95 620 VII 748.787 3 IV 

563.911 4bZ IV 648.489 40 VI 680.961 12bI IV 749.252 5w IV 

563.911 0 v 648.626 60 VI 681.678 5 v 749.323 3w IV 

564.068 12 IV 648.923 2 v 683.59 160 VII 750.225 16g IV 

564.253 4 v 649.0 230bI VII 685.07 100 VII 751.030 2w IV 

564.897 1 V 649.471 0 V 686.130 3 V 751.30 30 \1m 
565.844 5w IV 649.706 1 IV 686.85 200bZ VII 751.936 2 IV 

568.298 13 V 649.891 1 IV 686.899 7 V 753.762 18g IV 

570.212 5 IV 650.085 4bl IV 686.90 100 VIII 754.966 1 IV 

570.397 7 IV 650.085 4 V 687.097 2 IV [756.211 xv 
572.244 6 IV 650.420 50 VI 687.266 7bI IV 758.014 1 v 
572.435 4 IV 652.525 11 IV 687.67 350 VII 758.899 2 V 

575.2c XI 652.923 11 IV 687.742 3bZ IV 759.091 1 IV 

576.43 100 VI 653.550 11 IV 688.023 7bZ IV 760.836 6 IV 

577.621 15 V 653.993 11 IV 688.029 7 V 761.835 6 IV 

579.480 2(}w VI 654.388 10 IV 688.549 4 IV 764.427 10bZ IV 

580.9 40bI VI 655.549 12 IV 689.024 5w IV 765.480 6 IV 

583.74 85 VI 655.886 11 IV 689.374 7w IV 766.489 3 IV 

584.963 6 IV 656.335 10 IV 689.545 8w IV 766.941 2 IV 

585.558 3 IV 657.328 15g IV 689.810 9 v 767.261 1 IV 

585.721 7 IV 658.252 15 V 690.236 70bZ VI 767.387 2 IV 

587.040 2 IV 659.285 4 IV 690.250 7bI IV 767.541 3 IV 

587.74 40 VI 659.833 16 v 690.250 7bZ IV 769.93 240 VI 

594.08 50 VII 660.035 9w IV 690.250 7bZ IV 770.240 1 IV 

595.58 10 VII 660.913 lObI IV 691.722 7 v 770.371 0 v 
597.70 25 VII 661.443 17g IV 692.368 50bl VI 771.30 40 VI 

600.80 10 VII 661.527 11 IV 693.515 9 v 771.325 3 v 
601.16 50 VII 662.024 1 IV 693.98 10 VII 772.29 20 VIII 

604.58 30 VI 662.430 3 IV 696.627 18 v 772.835 4 V 

605.29 35 VI 662.65 250 VII 698.68 30 vm 773.304 2 v 
605.834 Ow V 663.131 18 V 705.340 3 v 774.47 8bZ V 

608.39 100bZ VII 663.696 11 IV 706.474 120 VI 774.679 9 IV 

611.098 14 IV 664.826 10 IV 706.474 13bl IV 775.47 8bt V 

611.268 5 IV 665.07 IbZ V 707.346 10 IV 775.797 6 V 

611.767 16 IV 666.113 11 IV 712.670 130 VI 777.399 4w IV 

612.70 150 VI 667.661 5 IV 712.831 100 VI 778.530 1 IV 

612.90 70 VI 671.031 3 IV 713.365 2w IV 778.584 Sw lV 

613.16 45 VI 671.93 300 VII 714.772 1 V 780.04 300bI VI 

614.07 380bI VI 671.98 200bZ VIII 715.129 3 IV 780.08c m VII 

617.62 20 VII 672.749 4 IV 716.647 12 IV 780.679 4 lV 

618.109 lw IV 672.958 6 IV 716.814 4 IV 780.961 1 IV 

622.08 40 VI 673.272 2 IV 716.877 4 IV 781.38 450bl VI 

623.49 170 VII [673.411 xv 717.055 13 IV 782.125 3 lV 

624_138 2 rv 673_496 ? rv 717Jl10 1111 rv 782J16c MI XI 

624.277 1 IV 673.605 3 IV 719.36 30 VIII 784.025 6 IV 

627.901c m VI 673.933 20bl VI 725.592 2 IV 784.370 5 IV 

628.053 12 IV 674.197 3 IV 725.854 11Qbl VI 785.64 50 VII 

628.107 12 IV 674.468 6 rv 726.897 2w IV 786_470 ]7g v 

628.773 30 VI 674.902 10bl IV 728.899 3 IV 786.911 6bl IV 

629.040 2w V 675.32 140 VIII 729.069 2bZ IV 790.231 10 IV 

630.549 0 V 676.008 8 IV 732.131 5w IV 790.32 145 VI 

633.35 80 VII 676.254 8 V 736.092 3 V 790.534 9 rv 

633.581 2 IV 676.30 200 VIII [738.311 XV 792.64 170 VI 

633.775 1 IV 677.329 10 V 738.67 30 VllI 793.0 VII 

634.586 2 IV 677.69 400 VII 742.04 200 VII 796.497 10 IV 

637.553 4 IV 677.746 12bl IV 742.303 12 v 796.675 llbl IV 

637.728 3 IV 677.987 2 IV 743.325 3 V 797.140 12 IV 

638.0 20 VII 678.082 11bl IV 743.536 4 V 797.646 Sw lV 

63S.66 40 VII 678.096 11 V 744.904 16g IV 798.270 11 IV 
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Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum Wavelength (A) Int. Spectrum 

798.723 3 IV 883.589 10 v 959.80 ·60 VIII 1218.085 lw IV 

798.846 3 IV 884.151 4 v 960.05 50 VII 1220.471 2w IV 

798.965 4bl IV 884.466 9 V 962.955 1 IV 1220.899 1 IV 

800.466 13 IV 885.745 7 V 964.169 4 V 1226.703 2bl IV 

800.61 40 VI 887.092 0 V 964.581 1 IV 1226.868 3 IV 

802.530 3 IV 887.74 200 VII 968.194 4 V 1227.529 7w IV 

802.916 2bl IV 888.068 3 IV 971.190 3w V 1229.110 3w IV 

802.935 1 V 888.288 1 V 971.510 5 VI 1229.414 lw IV 

803.078 3bl IV 888.518 3 V 971.616 1 v 1230.507 6 v 

803.078 2 v 889.045 5 IV 975.834 10 VI 1231.486 1 IV 

803.609 lw IV 890.017 3w v 990.781 1 v 1231.658 lw IV 

803.697 1 IV 890.540 5 IV [991.95] xv 1248.345 6 IV 

803.980 12 IV 890.657 5 IV 994.458 2 v 1251.653 8 IV 

809.659 16g IV 890.904 8 IV 999.787 5 IV 1258.173 8 IV 

810.599 Ow v 892.050 4 IV 1000.472 60bl VI 1260.763 3 v 
813.063 1 v 892.729 4 IV IUU6.mn ;jbl IV 1261.381 4 v 
815.945 15g IV 893.203 Ow v 1006.403 5 IV 1261.523 '3 IV 

816.81 100 VII 893.24 80 VII 1020.551 1 IV 1·263.114 1 IV 

822.119 3 v 893.524 4 IV 1022.761 1 IV 1266.453 7 v 
828.43 150 VII 894.35 70 VII 1026.757 1 IV 1267.388 4 IV 

828.541 1 v 894.804 6bl IV 1026.849 1 IV 1268.493 9 V 

832.78 85 VI 896.077 2 IV 1039.917 7 V 1274.520 7 V 

833.65 30 VI 897.82 270 VII 1051.524 0 V 1278.814 5 V 

835.970 6bI IV 900.806 5 v 1051.57 80bl VII 1283.689 2 V 

836.293 9bl IV 902.806 8w V 1062.656 15g IV 1283.911 4 v 
837.440 10 IV 903.042 lw v 1063.555 1 V 1284.210 6 V 

838.189 2 IV 903.13 280bl VII 1064.022 0 V 1286.050 7 IV 

838.291 6 IV 903.433 3 v 1071.113 2 V 1286.221 3 IV 

838.644 1 IV 904.162 2 V 1072.962 16g IV 1290. VI 

842.513 4 IV 905.536 1 v 1073.508 12g IV 1294.592 7 IV 

842.778 1 V 905.663 1 V 1088.212 4 IV 1295.837 4 IV 

843.580 1 V 905.944 10 v 1091.180 4 IV 1296.491 5 IV 

844.05 120bl VII 906.236 9w V 1093.041 3w IV 1296.659 8 IV 

844.44 70 VI 906.53 2bl v 1094.191 3w IV 1300.718 7 IV 

845.083 2 IV 908.471 1 V 1095.310 lw IV 1304.177 4 IV 

845.409 3w IV 909.874 1 v 1098.357 6 IV 1319.036 6 IV 

846.57 60 VI 910.544c m V 1098.917 11 IV 1324.117 3 IV 

847.72 50 VIII 912.50 40 VIII 1099.472 10 IV 1334.961 4 IV 

849.238 15 V 912.543 9 V 1100.040 7 IV 1335.109 3 IV 

849.90 130 VIII 913.35 10 VII 1102.70 VII 1338.621 3 IV 

852.176 14 v 913.531 4 V 1107.733 4 IV 1351.435 5 V 

852.719 10 IV 915.081 1 V 1108.449 5 IV 1359.162 1 IV 

853.124 10 IV 916.188 3 v 1109.832 4 IV 1361.081 3 IV 
853.60 220 VI 916.86 70 VIII 1110.885 5 IV 1362.531 8 IV 

854.773 17 V 917.747 2 v 1111.044 3 IV 1365.192 4 IV 

854.865 16 V 919.191c m V 1111.246 2 IV 1365.749 6 V 

857.829 15 v 921.618 0 v 1112.724 3 IV 1366.921 7 IV 
858.898 4 IV 922.212 3 V 1113.204 7 IV 1368.843 8 IV 

859.93 60 VII 923.750 1 IV 1114.149 lw IV 1370.585 6 IV 

860.471 15 V 924.06 340 VII 1117.161 4w IV 1371.614 lw v 
862.364 1 IV 924.221 13 v 1117.756 60w VI 1371.883 lw v 
863.38 30 VIII 927.312 1 IV 1117.934 2w IV 1379.069 lw V 

864.623 1 IV 927.677 0 v 1118.823 lw IV 1379.432 2w V 

871.73c Ml IX 928.110 4 IV 1122.042 10 v 1389.254 2w v 
871.74 70 VIII 930.114 3 IV 1126.41 XIII 1398.045 19 IV 

872.689 6 v 930.2 10 VII 1128.667 10 v 1400.895 1 IV 
872.947 2 V 933.376 170g VI 1128.776 6 V 1403.553 1 IV 

873.191 9 V 939.951 1 IV 1133.902 9 V 1404.808 3g IV 

874.54 20 VIII 944.525 150g VI 1138.076 2 IV 1406.009 6g IV 

875.552 8 v 946.887 4 IV 1138.210 8 IV 1413.023 1 IV 

875.802 7w V 946.985 1 IV 1141.619 lw IV 1416.063 5 IV 

876.83 VII 948.185 5 IV 1188.281c g,M2 V 1419.381 10 VI 

877.656 0 V 949.104 1 IV 1193.566 1 IV 1419.738 30w VI 

878.377 1 IV 950.191 1 IV 1196.25 Ml X 1421.654 1 IV 

878.641 2 v 951.785 0 v 1199.134 8g V 1423.845 6gl IV 

883.042 lw IV 957.690 3 V 1212.98 Ml X 1423.845 20w VI 
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1424.467 2w IV 1826.22 Ml XI 2294.381 5 IV 2711.881 4 IV 

1431.070 1 IV 1847.258 lw IV 2300.117 2w IV 2724.467 3w IV 

1435.445 7 IV 1863.016 1 IV 2305.195 2 IV 2736.503 2 IV 

1442.977 4 IV 1884.833 1 IV 2305.615 1 IV 2737.543 7w IV 

1445.141 6w IV 1897.182 1 IV 2309.438 4 IV 2739.100 4 v 
1446.767 5 IV 1908.942 2 IV 2310.955 4 IV 2756.117 5 IV 

1448.71Q 4 IV 1911.680 1 IV 2319.902 1 IV 2759.531 1 IV 

1450.886 3 IV 1914.080 3 v 2323.469 1 IV 2761.751 1 IV 

1458.764 1 IV 1916.487 1 IV 2325.630 5 IV 2771.951 5w IV 

1471.304 3w IV 1944.180 10 IV 2327.874 lw IV 2772.730 3w IV 
1480.690 2 IV 1964.542 10 IV 2330.666 6w IV 2779.286 0 V 

1482.189 1 IV 1968.140 5 .IV 2334.965 6 IV 2782.790 1 IV 

1501.760 18 v 1975.206 50 VI 2335.721 4w IV 2797.806 3 IV 
1521.150 1 IV 1987.250 1 V 2342.624 4 IV 2800.493 7 V 

1534.089 2w IV 1987.72c Ml IX 2345.583 4 IV 2831.892 10 IV 

1534.935 1 IV 1992.559 70 VI 2357.966 4 IV 2837.575 I IV 
1546.695 1 IV 1993.237 50bl VI 2364.637 4 v 2870.261 2 IV 
1572.231 7w v 

Air 2365.890 8 IV 2886.905 4 v 
1572.377 5 V 2366.769 3 v 2889.451 3w V 

1614.51 Ml XI 2027.328 1 V 2376.048 2 IV 2890.146 4w V 

1620.966 4w IV 2028.648 1 V 2386.952 17 IV . 2890.651 5w v 
1623.588 2 IV 2054.45 10 VI 2396.416 2 IV 2892.483 10 IV 

1623.946 10 IV 2068.28 40w VI 2397.726 1 IV 2898.092 10 IV 
1624.814 lw IV 2079. VI 2398.802 19 IV 2914.607 5 IV 
1629.143 9 IV 2079.575 12 V 2399.018 6 IV 2927.862 10 IV 
1629.780 2 IV 2082.668 2 V 2401.582 2 IV 2944.729 10 IV 

1630.692 1 IV 2099.363 1 IV 2409.972 6w IV 2945.303 13 IV 

1631.073 lw IV 2100.682 1 IV 2419.674 11 IV 2955.266 1 IV 
1634.761 1 IV 2113.204 0 V 2431.594 13 IV 2959.631 lw IV 
1635.667 lw IV 2114.900 I IV 2433.513 1 IV 2967.127 1 IV 

1637.769 5 IV 2126.078c m V 2434.610 12bl IV 2981.984 17 IV 

1638.408 1 IV 2129.359 2 IV 2436.035 10 IV 2983.618 lw y 

1653.168 4 IV 2129.508 Ibl IV 2445.788 1 IV 3028.066 3 IV 

1656.093 3 IV 2131.374 11 y' 2457.835 lw IV 3029.320 12 IV 
1668.617 1 IV 2132.499 13 v 2402.0Gl 10 IV 3036.607 11 IV 

1675.919 lw IV 2133.140 10 y 2463.770 2w IV 3037.859 3 IV 

1676.332 3w IV 2142.014 1 IV 2495.233 3w IV 3050.832 1 IV 

1676.617 2 IV 2146.052 17bt V 2504.112 1 V 3071.440 5 IV 
108(j.821 4 IV 2147.032 12 v 2G15.312 4 IV 3092.699 4 IV 

1687.945 7 IV 2147.682 9 V 2515.579 5 IV 3097.271 19 IV 

1688.245 3 IV 2150.275 0 V 2522.481 4 IV 3100.997 1 IV 

1688.629 8 IV 2156.28c Ml X 2534.831 Ibl IV 3117.605 18 IV 
1090.479 8 IV 2164.353 1 V 2543.908 1 IV 3123.908 1 IV 

1695.120 0 V 2179.439 7 IV 2549.634 10 IV 3185.1 5bt V 

1696.202 0 V 2192.501 7 IV 2551.864 1 IV 3189.733 3 V 

1697.007 5w IV 2211.25c Ml X 2553.422 4w y 3198.939 8 V 

1697.584 2 IV 2224.910 :5 IV 2569.928 6 IV 3217.793 I IV 

1700.321 0 V 2234.061 7w IV 2572.693 1 IV 3218.521 3 IV 

1701.576 2 IV 2244.84c Ml x 2574.110 4w V 3221.997 2w v 
1708.525 1 IV 2245.729 1 IV 2574.332 5w IV 3224.427 7 IV 
1715.445 Ml IX 2248.437 9 IV 2518.994 10 IV 3243.983 2w IV 

1731.483 6 v 2250.836 8w IV 2582.922 6 IV 3251.834 7 v 
1738.955 5 IV 2262.223 8 IV 2587.33 80 VI 3277.379 3 V 

1745.340 7 IV 2264.971 5 IV 2590.079 Jw IV 3292.236 9 IV 
1748.84'( 3 IV ~~7U.Uo::l I IV ~5!::14.M5~ 10 IV 3300.638 9 IV 

1761.715 6 IV 2270.286 12 IV 2607.068 9 IV 3301.245 8 IV 

1762.966 2 IV 2270.524 I IV 2611.086 2 IV 3308.747 11 IV 

1770.162 4 V 2271.002 9 IV 2618.38 70 VI 3316.948 11 IV 

177::1.706 1 IV 2271.298 8 IV 2635.353 5 IV 3330.731 9 IV 

1774.169 1 IV 2273.837 4bl IV 2638.905 13 V 3340~360 10 IV 

1779.871 1 IV 2276.944 5 IV 2657. 20bl VI 3341.456 11 IV 

1782.267 6bl IV 2280.074 4 IV 2661.184 11 V 3343.495 2 IV 
1786.983 7 IV 2283.924 10 IV 2663.955 10 v 3343.957 10 IV 

1787.179 7 IV 2286.161 2 IV 2665.6 lOw VI 3355.134 3 lV 

1804.937 2w IV 2286.573 4 IV 2678.438 9 IV 3363.113 12 IV 

1808.127 1 IV 2287.508 2 IV 2689.435 1 V 3369.074 1 IV 
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3369.489 lObl IV 3896.769 9 IV 4553.980 1 v 6552.125 lw IV 

3392.076 7w IV 3910.406 7w v 4555.418 0 v 6716.726 0 v 
3395.092 8w IV 3969.201 1 IV 4570.348 4 IV 6721.922 0 v 
3397.347 11 v 3995.975 0 v 4598.011 10 IV 6728.756 1 v 
3411.900 5w IV 4044.689 Ow v 4602.930 1 IV 6803.890 3 IV 

3427.844 5w IV 4162.28 70bl VI 4659.168 10 IV 7003.274 4w IV 

3428.544 1w IV 4168.896 9 IV 4680.048 lw IV 7089.567 1 IV 

3430.14 20w VI 4198.90 120 VI 4694.156 2 IV 7611.0 Ml XII 

3432.97 30w VI 4200.83 50 VI 4730.704 7 IV 9913.c Ml vrrr 
3468.071 1 IV 4260.458 7 IV 4905.459 8 v 
3497.909 4w IV 4267.376 1 IV 4906.861 4w v Wavenumber Int. Spectrum 
3516.671 2w IV (4281.8] XVI 5488.251 9 IV (em-I) 

3519.107 lw IV 4395.440 0 v 5497.750 11 IV 

3538.099 2w IV 4398.934 1 v 5508.99c m VI 7985.c MI IX 
3591.092 5711 IV 441ft409 3 IV 5541.157 3 IV 7180.1c Ml Xl 

3610.863 5w IV 4416.885 1 v 5576.71 5 VI 5208.0c Ml XI 
3633.484 6w IV 4446.329 8 IV 5676.248 1 IV 2663.c Ml IX 

3713.555 1 v 4447.822 3 v 5860.356 0 v 1829.c Ml X 
3789.937 11 IV 4449644 J IV fig! J.fi07 0 v ] !fi2.Ar. Ml y 

3815.037 9w IV 4482.5 5bl v 6117.988 1 IV 951.43 MI IV 
3846.790 1 IV 4485.609 16 IV 6140.646 4 IV [846.4] XVI 

3862.270 9bl IV 4486.652 12 IV 6253.119 2 IV 

3862.624 lw v 4504.095 14 IV 6435.149 1 IV 

3875.313 4w IV 4530.330 5 IV 6551.953 1 IV 




